(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
13 June 2002 (13.06.2002) 




(10) International Publication Number 

PCT WO 02/46189 A2 



(51) InteniatloDal Patent Classification 7 : C07D 471/04, 
A61K 31/437, A6iP 31/12, 35/00 // (C07D 471/04. 
235:00, 221:00) 

(21) International Application Number: PCTAJS0 1/4658 1 

(22) International Filing Date: 6 December 2001 (06.12.2001) 

(25) Filing Language: English 

(26) Publication Language: 



(30) Priority Data: 
60/254,218 



8 December 2000 (08.122000) US 



(71) Applicant (for all designated States except US): 3M IN- 
NOVATIVE PROPERTIES COMPANY [US/US]; 3M 
Center. Post Office Box 33427, Saint Paul, MN 55133- 
3427 (US). 



(72) 
(75) 



Inventors/Applicants (for US only): CHARLES, Leslie 
J. [US/US]; 787 Larsen Lane, Hudson, WI 54016 (US). 
DELLARIA, Joseph F. [US/US]; 10423 Kilbimie Road, 
Woodbury, MN 55129 (US). HEPPNER, Philip D. 
fUS/US); 607D Woodduck Drive, Woodbury, MN 55125 
(US). MERRILL, Bryoo A. [US/US]; 8280 1 155th Street 
North, River Falls, WI 54022 (US). M1CKELSON, John 
W. [US/US]; 60887 Valley View Boulevard, Maltawan, 
MI 49071 (US). 



(74) Agents: HOWARD, Mary Susan et ah; Office of Intellec- 
tual Property Counsel, Post Office Box 33427. Saint Paul, 
MN 55133-3427 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA, BB. BG. BR, BY, BZ. CA, 
CH, CN. CO. CR, CU, CZ, CZ (utibty model), DE, DE 
(utility model), DK, DK (utility model). DM. DZ, EC, EE, 
EE (utility model). ES. Fl Fl (utility model), GB, GD, GE, 
GH, GM, HR, HU, ID, IL, IN, IS, JP, KB, KG, KP. KR, 
KZ, LQ LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, 
MN. MW, MX. MZ. NO. NZ. OM. PH. PL, PT. RO, RU. 
SD, SE, SG, SI, SK, SK (utility model), SL, TJ, TM, TR, 
TT, TZ, UA. UG, US. UZ, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS. MW, MZ, SD. SL, SZ. TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT. BE, CH, CY, DE, DK. ES, FI, FR, 
GB. GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ. CF. CG, CI, CM, OA, GN, GQ, GW, ML, MR, 
NE.SN, TD.TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette 



< 

ON 
00 
rH 

v© 

^ — — 

fS (54) Tide: ARYL ETHER SUBSTITUTED IMIDAZOQUINOLINES 

o 

© (57) Abstract: Imidaioquinoline and teuahyoYoimidazoqiiinoline compounds that contain ether and aryl or alkenyl functionality at 
the I -position arc useful as immune response modifiers. The compounds and compositions of the invention can induce the biosyn- 
^ thesis of various cytokines and arc useful in the treatment of a variety of conditions including viral diseases and neoplas tic diseases. 
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Aryl Ether Substituted Imidazoqulnollnes 

Field of the Invention 

5 This invention relates to imidazoqumolino compounds that have a 1-substituent 

that contains ether and aryl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in animal s, and in 
the treatment of diseases, including viral and neoplastic diseases. 

10 

Background of the Invention 

The first reliable report on the ltf-inridazo[4,5-c]qumoline ring system, Backman 
et al., J. Org. Chem. 1 5, 1278-1284 (1950) describes the synthesis of l-(6-methoxy-8- 
qumolmyl)-2-methyl-l#-ii^ for possible use as an antimalarial 

15 agent Subsequently, syntheses of various substituted li?-inridazo[4,5-c] quinolines were 
reported For example, Jain et al., J. Med. Chem. 1 1, pp. 87-92 (1968), synthesized the 
compound l-[2^4-prpericryl)etoyl]-l^ as a possible 

anticonvulsant and cardiovascular agent Also, Baranov et al., Chem. Abs. 85, 94362 
(1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Bercnyi et al., £ 

20 Heterocyclic Chem. 1 8, 1 537-1540 (1981), have reported certain 2^xoimidazo[4,5- 
c] quinolines. 

Certain lJy-irnidazo[4,5-c]qumolm-4-amines and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 

25 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the imida zoquinoline ring system. Certain 1H- 
imidazo[4^-c] naphthyridine^amines, IH-irnidazo [4,5-c] pyridm^arnines, and 1H- 
imidazo[4,5-c] qumolm^ -amines having an ether containing substituent at the 1 position 

30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
amine and tetrahydroimidazo[4, 5 -c] quinoline-4-aniine compounds that have an ether 
containing substituent at the 1 -position. The compounds are described by Formulas (I), 
(II), (IH) and (TV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, R|, Ra, and R are as defined herein for each class of compounds having 
Formulas (I), (II), (HI) and (IV). 

1 5 The compounds of Formulas (I), (II), (HI), and (IV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the immune response when adrninistered to animals. This makes the compounds 
useful in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (III), or (IV) to the animal. 
In addition, the invention provides methods of synthesizing the compounds of the 

25 mvention and intermediates useful in the synthesis of these compounds. 



2 



WO 02/46189 



PCT/US01/46581 



Detailed Description f the Invent! n 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the immune response in animals. Such compounds are 
represented by Formulas (I), (II), (HI), and (IV), as shown below. 

Imidazoquinoline compounds of the invention, which have ether and aryl or 
alkenyl functionality at the 1 -position are represented by Formula (I): 




(I) 

wherein: X is -CHR3-, -CHR 3 -alkyl-, or ~CHR 3 -alkenyl-; 

Ri is selected from the group consisting of. 
-alkenyl; 
-aryl; 
-lU-naryl; 

R 2 is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alky 1-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 
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-N(R 3 )2; 
-CO-N(R 3 )2; 
-CO-Cuo alkyl; 
-CO-OQ-io alkyl; 
5 -N 3 ; 

-aryU 

-heteroaryl; 
-heterocycryl; 
-CO-aryi; and 
10 -CO-heteroaiyl; 

R4 is alkyl or aflcenyl, both of which may bo interrupted by one or more 
-O- groups; 

each R3 is independently H or C mo alkyl; 
each Y is independently -O- or -S(0)o-2-; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aDcoxy, hydroxy, halogen and trifluorometbyl; 
or a pharmaceutical^ acceptable salt thereof. 



20 



The invention also provides irmdazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyl group. These compounds are represented by structural formula (II): 



N 

X-O— (CH2)mo— C=C — Rio 




25 (n) 



wherein X is -CHRj-, -CHRj-alkyl-, or -CHR 3 -aIkenyl-; 
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Rio is selected from the group consisting of: 
-H; 
-alkyl; 

-alkenyl; and 
-aryl; 

R2 is selected from the group consisting of: 
•hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 
-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
15 -alkyl- Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 
-halogen; 

20 -N(R 3 )2; 

-CO-NCRjfe 
-CO-Cmo aDcyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

25 -aryl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

30 nis0to4; 

each Y is independently -O- or -S(0)<j.2-; 
each R3 is independently H or Cm 0 alkyl; and 
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each R present is independently selected from the group consisting of Cuo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

The invention also includes tetrarrydroimidazoquinoline compounds that bear an 
ether and aryl or alkenyl containing substituent at the 1 -position. Such 
tetrahydroimidazoquinoline compounds are represented by Formula (III): 

NH 2 



10 wherein: 




(HI) 



X is -CHR 3 -, -CHR 3 -aDcyK or-CHR 3 -aIkenyl-; 
Ri is selected from the group consisting of: 
aryl; 

alkenyl; and 
15 Rr-aryU 

R 2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aryl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
25 - alkyl-Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
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-OH; 
-halogen; 
-N(R3)*; v 
-CO ; N(R3)i; 

5 -COCmo alkyl; 

-CO-O-Cmo alkyl; 

-N 3 ; 

-aryl; 

-heteroaryl; 

10 -hetcrocyclyl; 

-CO-aryl; and 
-CO-heteroaryl; 

Ri is alkyl or alkenyl, both of which may be interrupted by one or more 
-O— groups; 

15 each R3 is independently H or Cmo alkyl; 

each Y is independently -O- or-S(0)o^-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
20 or a pharmaceutical^ acceptable salt thereof. 

An additional class of immune response modifying compounds of the invention are 
tetrahydroimidazoquinoline compounds that have an ether containing substituent at the 1- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV): 
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(IV) 



X is -CHR 3 - f -CHR 3 -aIkyl-, or -<m 3 -alkenyls 
Rio is selected from the group consisting of: 

-H; 

-alky!; 

-alkenyl; and 
-aryi; 

R 2 is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocycryU 
-alkyl-Y-alkyl; 
-alkyl-Y-aryl; 
-alkyl- Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-N(R 3 )i; 

-CO-N(R 3 )2; 

-CO~Ci-io alkyl; 

-CO-O-Cmo alkyl; 
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-N 3 ; 

-heteroaryi; 

-heterocycfyl; 

-CO-aryl; and 

-CO-heteroaryl; 
each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or - S(0)o.2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof! 



Preparation of the Compounds 

1 5 Compounds of the invention can be prepared according to Reaction Scheme I 

where R, R& X and n are as defined above and Rj 1 is alkyl substituted by an aryl group 
wherein the aryl group may be unsubstituted or may be substituted or Ri 1 is substituted 
aryl with the proviso that if Rn is substituted aryl at least one substituent is a strong 
electron withdrawing group located ortho or para to the ether bond. 

20 Reaction Scheme I 




In Reaction Scheme I a 4-amino-l^imid^o[4,5-c]qumolh> 1-yl alcohol of 
Formula X is alkylated with a halide of Formula XI to provide a l//-imidazo[4,5- 
c]qumolir^amine of Formula XII which is a subgenus of Formula I. The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dnnethylfonnamide to form an aScoxide. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~50°Q if 
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desired. The product or a pharmaceuticalry acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No. 4,689,338 and Gerster et al., U.S. Patent No. 5,605,899, the disclosures of which are 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et aL, U.S. Patent No. 
5,741,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, Rj, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme II a lH-hnida2o[4,5^]quinolini-l-yl alcohol of 
Formula XIII is alkylated with a halide of Formula XI to provide a l/f-irnidazo[4,5- 

1 5 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula XBI is reacted with 

sodium hydride in a suitable solvent such as N^-dimethylfonnamide or tetrahydrofuran 
to form an alkoxide. The alkoxidc is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as benzyltrimemylarnmonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XIII are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme II a l/f-imidazo [4, 5-c]quinolin- 1 -yl ether of 

Formula XIV is oxidized to provide a lJ7-imidazo[4,5-c]qumoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3-chloroperoxy benzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a 1 /f-imidazo[4, quinoline-5N-oxide of 

Formula XV is animated to provide a l//-irnidazo[4,5^]qumolm-4-amine of Formula XII 
which is a subgenus of Formula I. Step (3) involves (i) reacting a compound of Formula . 
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XV with an acylating agent and then (ii) reacting fee product with an animating agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl 
chloride, methanesulfonyl chloride, p-toluenesulfonyl chloride). Arylsulfonyl chlorides 
5 are preferred. Para-toluenesulfonyl chloride is most preferred. Part (ii) of step (3) 

involves reacting the product of part (i) with an excess of an amiTrnttrtg agent Suitable 
animating agents include ammonia (e.g., in the form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred The reaction is preferably carried out by 
1 0 dissolving the N-oxide of Formula XV in an inert solvent such as dichloromemane, adding 
the animating agent to the solution, and men slowly adding the acylating agent The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
1 5 XV with an isocyanate and then (ii) hydroryzing the resulting product Part (i) involves 
reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
carbonyi group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanato. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloromemane. Part (ii) 

involves hydrolysis of the product from part (i). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower alkanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutically acceptable salt thereof can be isolated using 
25 conventional methods. 
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XIII XI XIV R 11 



(2) 

NH 2 




5 Compounds of Formula I wherein R, R 2> X and n are as defined above and Ri is an 

optionally substituted phenyl can be prepared according to Reaction Scheme HI where m 
is 0 to 3 and each R* is independently selected from the group consisting of alkyl, alkoxy, 
alkylthio, haloalkyl, haioalkoxy, haloalkylthio, halogen, nitro, mercapto, cyano, carboxy, 
formyl, aryl, aryloxy, arylthio, arylalkoxy, arylalkylthio, heteroaryl, heteroaryloxy, 

10 heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylamino, dialkyiamino, 
heterocycryl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl, 
alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyL, alkylthiocarbonyl, 
aiyloxycarbonyl, aflcanoyloxy, alkanoylthio, aDcanoylamino, aroyloxy and aroylamino. 
In Reaction Scheme HI a 4-anuno- l//-imidazo [4,5-c]quinolin- 1 -yl alcohol of 

1 5 Formula X is condensed with a phenol of Formula XVI to provide a lif-imidazo[4,5- 
c]quinolin-4-amine of Formula XVH which is a subgenus of Formula I. Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
o^ethylfonnamide is treated with diethyl azodicarboxylate and triphenylphosphine at 
ambient temperature. The product or a phazmaceuricaUy acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme IE 




5 

Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, R 2j Ru, X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a ltf-imidazo[4,5- 
c]quinolin-l-yl alcohol of Formula XIII is protected with a benzyl group. The alcohol of 
1 0 Formula XIII is reacted with sodium hydride in a suitable solvent such as N.N- 

dimcthylfonriarnide to form an alkoxide. The alkoxide is men alkylated with benzyl 
bromide to provide a compound of Formula XVffl. The reaction can be carried out at 
ambient temperature. 

In step (2) of Reaction Scheme IV a compound of Formula XVIII is oxidized using 
15 the method of step (2) of Reaction Scheme II to provide a 1 /f-imidazo [4 ,5 -c]quinoline- 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a l/f-irmdazo[4,5-clqumolme-5N-oxide of 
Formula XDC is chlorinated to provide a 4^hloro-l/f-rmidazo[4,5s:]qumoline of Formula 
XX Preferably a solution of a compound of Formula XIX in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^hloro- l//-imidazo[4, 5^]quinoline of 
Formula XX is reacted with phenol to provide a 4-phenoxy-lif-imidazo[4^^]qumoKne of 
Formula XXL The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4^henoxy4/f-miidazo[4,5^]qumolm-l-yl 
alcohol of Formula XXEL The reaction is preferably carried out by adding trifiic acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-li/^idazo[4,5-c]quinolin-l -yl 
alcohol of Formula XXII is alkylated with a halide of Hal-R u to provide a 4-phenoxy-LH- 

5 imidazo[4,5-c]quinolin-l-yl ether of Formula XXEDL The alkoxide of a compound of 
Formula XXII is formed by adding the alcohol to a biphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyltrimethlammonium chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- l/f-imidazo[4,5^]qumolin- 1 -yl 

ether of Formula XXIII is animated to provide a lH-imida2o[4,5^]qumolin-4-amine of 
Formula XH which is a subgenus of Formula I. The reaction can be carried out by 
combining a compound of Formula XXIII with ammonium acetate and heating the 
resulting mixture at ~150°C. The product or a phannaceutically acceptable salt thereof can 

1 5 be isolated using conventional methods. 
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Reaction Scheme IV 




Tetrabydro imidazoquinolines of the invention can be prepared according to 
Reaction Scheme V where R, R2, Rn, X and n are as defined above. 

In Reaction Scheme V a 4-animo^J,8,9-tetrahydnM 
yl alcohol of Formula XXIV is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tEti^ydbT>-l/f-imidazo[4,5-c]qiiinolm^ainine of Formula XXV which is a subgenus of 

15 
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Formula m. The alcohol of Formula XXIV is reacted with sodium hydride in a suitable 
solvent such as N^-dme%lfonnamide to form an alkoxide. The aflcoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a phannaceutically acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetiahydrc-li7-imia^[4^^]a^olmes of Formula XXIV are known, see 
for example, Nikolaides et al, ILS. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,81 1 ; the 
disclosures of which are incorporated by reference herein. 

10 

Reaction Scheme V 




Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,R 2 ,X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4^hloro-3-mtrcqumoline of Formula XXVI is 
reacted with an amine of Formula R,-OX-NH 2 to provide a 3-mtioquinolm^amine of 
Formula XXVII. The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or m'chloromethane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited therein). 

In step (2) of Reaction Scheme VI a 3-nitrc^umolm^aminc of Formula XXVII is 
reduced to provide a quinolme-3,4-a^axriine of Formula XXVIIL Preferably, the reduction 
is carried out using a conventional heterogeneous hydrogenation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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61 step (3) of Reaction Scheme VI a qumoline-3,4-cUamine of Formula XXVUI is 
reacted with a carboxylic acid or an equivalent thereof to provide a ltf-imidazo[4,5- 
cjquinoline of Formula XXDC Suitable equivalents to carboxylic acid include orthoesters, 
and 1,1 -dialkoxy alky 1 alkanoates. The carboxylic acid or equivalent is selected such that 

5 it will provide the desired Rj substituent in a compound of Formula XXDC For example, 
triethyl orthoformate will provide a compound where R2 is hydrogen and triethyl 
orthoacetate will provide a compound where R2 is methyl. The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 

1 0 Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXVUI with an acyl halide of Formula R 2 C(0)C1 and then (ii) cyclizing. In part (i) the 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 

1 5 part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is re fluxed in ethanol in the presence of an excess of 
triemylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (i) is complete. 

20 In step (4) of Reaction Scheme VI a li/-imidazo[4,5^]qumoline of Formula XXIX 

is oxidized using the method of step (2) of Reaction Scheme II to provide a \H- 
imida2o[4,5^]quinoline-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a lH-imidazo[4,5n:]qumoline-5N-oxide of 
Formula XXX is aminated using the method of step (3) of Reaction Scheme II to provide a 

25 l/^imidazo[4,5<]quinolm^amine of Formula L 
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Reaction Scheme VI 




I xxx Ri XXIX Rt 



5 Compounds of the invention can be prepared according to Reaction Scheme VH 

where R, R 2 , X and n are as defined above and Ra is an aryl group which may be 
unsubstituted or substituted as defined above. 

La step (1) of Reaction Scheme VQ a lH-imida2o[4,5-c]quinolin-l-yl alcohol of 
Formula XDI is alkylated with a halide of Formula XXXI to provide a l/f-imidazo[4,5- 

10 c]quinolin-l-yl ether of Formula XXXIL The compound of Formula XIII and the halide 
of Formula XXXI axe combined in a triphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyltnmemylammonhun chloride. The reaction can be run at ambient 
temperature. 

1 5 In step (2) of Reaction Scheme VII a 1 J/-rmidazo[4,5^]qumoline of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a IH~ 
nrudazo[4,5^]qurnoline-5N-oxide of Formula XXXIII. 

In step (3) of Reaction Scheme VII a lH-imida2o[4,5^]qumoline-5N-oxidc of 
Formula XXXDI is reacted with trichloroacetyl isocyanate to provide a lH-imidazo[4,5- 

20 c]quinolir>4-yl trichloroaartamide of Formula XXXTV. Preferably the isocyanate is added 



18 



WO 02/445189 



PCT/USO 1/46581 



in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VH a l/f-hnidazo[4,5-c]quinolin-4-yl 
trichloroacetamide of Formula XXXIV is hydrotyzed to provide a UJ4midazo[4,5- 
c]quinolm-4-amine of Formula XXXV which is a subgenus of Formula EL The hydrolysis 
can be carried out by conventional methods, preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium mcthoxide. 

In step (5) of Reaction Scheme VII lH-irma^o[4,5H:]qumolm-4-amme of 
Formula XXXV is coupled with a halide of formula Hal-R l2 using a transition metal 
catalyst to provide a l/f-imidazo[4,5^]qumolm^amine of Formula XXXVI which is a 
subgenus of Formula EL Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper (J) iodide, mchlorobis(triphenylphosphme)panadium(II) t 
and excess triemylamine in a suitable solvent such as N,N^Imiemylforrriainide or 
acetomtrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 
The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 
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Compounds of the invention can be prepared according to Reaction Scheme VIII 
where R, Ru, X and n are as defined above and BOC is terf-butoxycarbonyl. 
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In step (1) of Reaction Scheme VET the amino group of a l#-iinidazo[4,5- 
c]qumolm-4-aniineofFonniila XXXV is protected with two ^-butoxycarbonyl groups. 
A compound of Formula XXXV is combined with di-terr-butyl dicarbonate in a suitable 
solvent such as N^-<!imemylfonnamide in the presence of 4^dimethylammo)pyridine 
5 and triethylamine. The reaction is carried out at an elevated temperature (80-85°C). 

In step (2) of Reaction Scheme Vm a protected \H-um6azQ[4,5^]qwno\m-4- 
amine of Formula XXXVII is coupled with a halide of formula Hal-R 12 using a transition 
metal catalyst to provide a protected l#-mmiazo[4,5^]qumofa of Formula 

XXXVIII. Preferably a compound of Formula XXXVII is combined with the halide in the 
10 presence of copper (I) iodide, mcMorobis(tripherryIphos^ and excess 

triemylamine in a suitable solvent such as N^Kmnemylfonnamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°C). 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a l^-imidazo[4,5^]quinolin-4-arnine of 
1 5 Formula XXXVI which is a subgenus of Formula n Preferably a compound of Formula 
XXXVm is treated with trifluoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C). The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 

20 In step (4) of Reaction Scheme VHI the alkyne bond of a protected IH- 

miida2o[4,5^]qumolm^amine of Formula XXXVUI is reduced to provide a protected 
l/^irnidazo[4,5^]qumolm^-amme of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Parr apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme VIA the protecting groups of a compound of 
Formula XXXDC are removed in the same manner as in step (3) to provide a IH- 
iinidazo[4^]quinohn^arnme of Formula XL which is a subgenus of Formula I. The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 

30 methods. 
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Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R,Ra, R l2j X and n are as defined above and CBZ is benzyloxycarbonyl 

In step (1) of Reaction Scheme DC the amino group of a l//-imidazo[4,5- 
c]qumolm-4-amine of Formula XXXV is protected with benzyloxycarbonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N^-dinicthylforaiamide. The reaction can be carried out at ambient temperature 
10 or with mfld heating (40°Q. 

In step (2) of Reaction Scheme DC a protected l^miidazo[4,5^]qumolm^amine 
of Formula XLI is coupled with a halide of formula Hal-Reusing a transition metal 
catalyst to provide a protected LrY-miidazo[4,5-c]qumolm^-amme of Formula XLH. 
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Preferably a compound of Formula XII is combined with the halide in the presence of 
copper (I) iodide, dicblorobi^triphenylplwsphmejpalladiumai), and excess triethylamine 
in a suitable solvent such as N.N-dimetylfonnanride or acetonitrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 
5 In step (3) of Reaction Scheme DC the protecting groups are removed by hydrolysis 

to provide a l^-imidazo[4,5^qumoim^amine of Formula XXXVI which is a subgenus 
of Formula H. Preferably a compound of Formula XLII is treated with sodium methoxide 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutical^ acceptable salt thereof can be isolated using 

10 conventional methods. 

In step (4) of Reaction Scheme IX the protecting groups of a compound of 
Formula XLII are removed by hydrogenotysis and the alkyne bond is reduced to provide a 
l//-inudazo[4,5^]qumoliii-4-ami ne of Formula XL which is a subgenus of Formula L 
Preferably, the hydrogenolysis/reduction is carried out using palladium hydroxide on 

15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol. The product or a pharmaceutically acceptable salt thereof can be 
isolated using conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R, R], Rj, X and n are as defined above. 

In step (1) of Reaction Scheme X a 2,4-dichloro-3 -nitroquinoline of Formula XLIQ 
is reacted with an amine of Formula R1-O-X-NH2 to provide a 2-chl oro-3 -mtroquinolin-4- 
amine of Formula XLIV. The reaction can be carried out by adding the amine to a 
10 solution of a compound of Formula XI UT in a suitable solvent such as chloroform or 

dichloromethane and optionally heating. Many quinolines of Formula XLUJ are known or 
can be prepared using known synthetic methods (see for example, Andre et ah, U.S. Patent 
No. 4,988,815 and references cited therein). 
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10 



In step (2) of Reaction Scheme X a 2^hIoro-3.nitroquinoliB^ainine of Formula 
XLTV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
chltroquinoline-S^-diamine of Formula XLV. 

In step (3) of Reaction Scheme X a 2^ril(m}c^oline-3,4-<jtonine of Formula 
XLV is cyclizcd using the method of step (3) in Reaction Scheme VI to provide a 4- 
cUoro-l^-irnida2o[4,5^]qumoline of Formula XLVI. 

In step (4) of Reaction Scheme X a 4^hloro^^imid^[4,5^]quinohne of 
Formula XLVI is ammated to provide a l#-irrn\iazo[^ of Formula L 

Ihe reaction is carried out by heating (e.g., 125-175«C) a compound of Formula XLVI 
under pressure in a sealed reactor in the presence of a solution of ammonia in an alkanol. 
The product or a priarmaceuricaliy acceptable salt thereof can be isolated using 
conventional methods. 



Reaction Scheme X 

15 




Compounds of the invention can be prepared according to Reaction Scheme XI 
where* R, R,, Rj, X and n are as defined above. 
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In Reaction Scheme XI a li/-imidazo[4,5^]quinolin^ainine of Formula XLVU is 
alkylated with a halide of Formula XLVm to provide a li/-imidazo[4,5-c]quiiiolin-4- 
amine of Formula L The compound of Formula XLVU is reacted with sodium hydride in 
a suitable solvent such as N,NKumemylfonnairMde. The halide is then added to the 
5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
Alleviation occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3 -isomer using conventional techniques such as column 
chromatography and recrystallization. 

Many l//-imidazo[4,5^]qumolm^amines of Formula XLVU are known; others 
1 0 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 

Reaction Scheme XI 



15 




Compounds of the invention can be prepared according to Reaction Scheme XII 
where R, R t Ra, X and n are aa defined above. 

In step (1) of Reaction Scheme XH a 4-mrrotetrazolo[l,5-a]quinolin-5-ol of 
20 Formula XLDC is chlorinated to provide a 5^hloro^nitrotetrazok>[ 1 ,5-ajqurnoIine of 
Formula L. Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimethylformamide. 4-Nitrotetrazolo[l ,5-a]quinolin-5-ols of Formula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, ct al., U.S. 
25 Patent No. 5,74 1 ,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5n:HoTO^nitrotetrazolo[ 1 ,5-a]quinolme of 
Formula L is reacted with an amine of Formula R r O-X-NH2 to provide a 4- 
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mtrotetrazolo[l,5-a]quinolm-5-amine of Formula IX The reaction can be carried out by 
adding the amine to a solution of a compound of Formula L in a suitable solvent such as 
dichloromethane in the presence of triemylamino. 

In step (3) of Reaction Scheme XII a 4-mtrotetrazolo[l,5-a]qumomi-5-arnine of 

5 Formula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetra2olo[l,5-a]qumolm^,5-dianiine of Formula LH 

In step (4 ) of Reaction Scheme XII a tetrazolo[l ,5-a]qumolin^,5-diamine of 
Formula IH is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6/f-imidazo[4,5-c]tetrazolo[ 1 ,5-a]quinoline of Formula LUL 

10 In step (5) of Reaction Scheme XQ a 67/-irnidazo[4,5-c]tetrazolo[l ^-a]quinolme 

of Formula LUI is reduced to provide a li/-inudazo[4,5-c]qiiinolh> 4-amine of Formula L 
Step (5) involves (i) reacting a compound of Formula LDI with trrphenylphosphine and 
men (ii) hydroryzing. Part (i) can be carried out by combining a compound of Formula 
LUI with trrphenylphosphine in a suitable solvent such as 1 ,2-dichlorobenzene and 

15 heating. Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Reaction Scheme XII 




5 

Compounds of the invention can be prepared according to Reaction Scheme XIII 
where R, R^ R t2j X and n are as defined above. 
10 In step (1) of Reaction Scheme XIII a l/f-imidazo[4,5^]quinolin-l-yl ether of 

Formula XXXII is coupled with a halide of Formula Ral-R l2 using the method of step (5) 
in Reaction Scheme VII to provide a l^-imidazo[4,5^]quinoEn-l-yI ether of Formula 
UV. 

In step (2) of Reaction Scheme Xm a LFf-uTudazo[4,5-c]quinolm-l-yl ether of 
1 5 Formula UV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
L^-rrmdazo[4 f 5^]qumoline-5N-oxide of Formula LV. 

In step (3) of Reaction Scheme XIII a Uf-mudazo[4,5^]qumolinc-5N^xide of 
Formula LV ia aminated using the method of step (3) in Reaction Scheme II to provide a 
lJ/-rnnda2o[4,5^]qumolm^-airime of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 
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Compounds of the invention can be prepared according to 
where R, Rj, R 12 , X and n are as defined above. 

In step (1) of Reaction Scheme XIV the alkyne bond of a l#-rrnidazo[4,5- 
c]quinolin-l-yl ether of Formula LIV is reduced using the method of step (4) of Reaction 
Scheme Vm to provide a W-midazo[4,5^]quinolin-l-yl ether of Formula LVI. 

In step (2) of Reaction Scheme XIV a I/f-miidazo[4^]quinolm-l-yl ether of 
Formnla LVI is oxidized using the method of step (2) in Reaction Scheme H to provide a 
l/T-hrnd^[4,5^]qumoline-5N-oxide of Formula LVH. 

In step (3) of Reaction Scheme XIV a Uy-imidazo(4,5^](nunoline-5N-oxide of 
Formula LVH is animated using the method of step (3) in Reaction Scheme II to provid 
W-mn(la TO [4,5^]qmnolm-4Hin 1 ine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 



le a 
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Reaction Scheme XIV 




Tetrahydroimidazoquinolinea of the invention can be prepared according to 
Reaction Scheme XV where R, R 2> Rn, X and n are as defined above. 

In step (1) of Reaction Scheme XV a 4-arnmo^,7 > 8,9-teti^6^o-l/^hriidazo[4,5«- 
c]qumolin-l-y] alcohol of Formula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide of Formula Hal^CH^Mo-CH^ZH to provide a 6,7,8,9- 
tetrahydro-lif-rrrrida^ of Formula LV1H which is a subgenus of 

Formula IV. 

In step (2) of Reaction Scheme XV a 6,7,8^-tetrahyd^l^irmdazo[4,5- 
c]qumolm-4-arnme of Formula LVm is coupled using the method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal«R u to provide a 6,7,8^-tetrahydro-l/T- 
innd^[4^]o^olm^ajnine of Formula UX which is a subgenus of Formula IV. The 
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product or a pharmaccuticaUy acceptable salt thereof can be isolated using conventional 
methods. 



Reaction Scheme XV 

5 




Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, R b R2, X and n are as denned above. 

10 In step (1) of Reaction Scheme XVI a 2,4Klihydroxy-3-mtro-6,7 l 8 > 9- 

tetrayhydroquinoline of Formula LX is chlorinated to provide a 2,4-dichloro-3-nitro- 
6 ,7,8,9-tetrayhydroqumoline of Formula LXL Conventional crdorinating agents can be 
used. Preferably the reaction is carried out by combining a compound of Formula IX 
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula LX 

1 5 are known or can be prepared using known synthetic methods (see for example Nikolaides 
et al t . U.S. Patent 5,352/784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2 > 4^chloro-3-mtro-6\7,8,9- 
terrayhydroqumoline of Formula LXI is reacted with an amine of Formula R1-O-X-NH2 to 
provide a 2^hloro-3-ruW^,7,8,9-tetrahy of Formula LXIL The 

20 reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as N^Klime%lfonnarnide and heating (55-65°Q. 

In step (3) of Reaction Scheme XVI a 2^MoroO-iu^^,7 J 8,9-tetr^ 
4-amine of Formula LXII is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2-phraoxy-3~mtro^,7,8,9-tetra^ of Formula 

25 LXm. 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-mtro-6,7,8,9- 
tetrahydroquinolin-4-aiiiine of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy-€ J,8 ^-tetrahydroquinolin-3 ,4-diamine of 
Formula LXIV. 

5 In step (5) of Reaction Scheme XVI a 2-phenoxy-6 J,8,9-tetiahydroquinolm-3,4- 

diamine of Formula LXIV is cyciized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy^,7,8,9-tetrahy(ho-li/-umdazo[4,5^]quinoline of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4-phraoxy-6,7,8,9-tetrahydro- IH- 
nmdazo[4,5^]quinoIine of Formula LXV is aminated using the method of step (7) of 

10 Reaction Scheme IV to provide a 6/7,8,9-tetrahydro-l//-hm\^ 
of Formula IE. 
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Reaction Scheme XVI 




The invention also provides novel compounds useful as intermediates in the 
synthesis of the compounds of Formulas (I), (II), (ID), and (TV). These intermediate 
compounds have the structural Formulas (V) - (IX), described in more detail below. 
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One class of intermediate compounds has formula (V): 




|l 

(V) 

wherein X is -CHR 3 -, -CHRa-alkyl-, or -CHR 3 -aIkenyl-; 
5 Ri is selected from the group consisting of: 

-aiyl; 

-alkenyl; 

-Rc-aryl; and 

-(CH 2 )M(rOC-Rio ; 
10 R 2 is selected from the group consisting of: 

-hydrogen; 

-alkyl; 

-alkenyl; 

-aryl; 

15 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-aDcyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
-N(R 3 )2; 

25 -CO-N(R 3 )2; 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 

-N 3 ; 
-aryl; 
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10 



15 



-heteroaryl; 
-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

R< is alkyl or aUcenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or C M0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-r; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of C M0 
alkyl, C H0 afltoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof. 

Another class of intermediates are imidazoquinoline^phenoxy compounds of 
formula (VI): 




(VI) 



20 wherein X is -CHR3-, -€HR 3 -alkyI-, or-<^ 3 -aIkenyis 
Ri is selected from the group consisting of: 
-aryl; 
-alkenyl; 
-Rc-aryl; and 

25 -<CHi)wff-OCR,o ; 

Ri is selected from the group consisting of: 
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-hydrogen; 
-alkyi; 
-alkcnyl; 
-aryl; 

5 -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
aJkyl-Y-aDcenyl; 
alkyl-Y-aryl; and 

10 - alky 1 or alkeny 1 substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
-NCRaH; 

15 -CO-N(R 3 )2; 

-CO-Cmo alkyi; 
-COO-Ci-io alkyi; 
-N 3 ; 
-aryl; 

20 -heteroaryl; 

-heterocyclyl; 
-CO-aryl; and 
-COheteroaryl; 

R< is alkyi or afleenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each Rj is independently H or Cmo aDcyl; 

Rio is selected from the group consisting of H, alkyi, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-2S 
n is 0 to 4; and 

30 each R present is independently selected from the group consisting of Cmd 

alkyi, Ci-io alkoxy, hydroxy, halogen and trifraoromethyl; 
or a pharmaceutically acceptable salt thereof. 
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Another class of intermediate compounds arc the imidazoquinoline-N-oxide 
compounds of formula (VII): 

0 



5 




wherein X is -CHR 3 -, -CHRj-alkyl-, or-CHR 3 -aIkenyl-; 
Ri is selected from the group consisting of: 
-aryl; 
-alkenyl; 
-R4-aryl; and 
-(CH 2 )i. ur OC-Rio; 
Ri is alkyl or alkenyl, both of which may be interrupted by one or more 
-0- groups; 

each 1*3 is independently H or Cm 0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of d. 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifhioromethyl; 
or a phannaceuticalry acceptable salt thereof. 
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An additional class of intermediate compounds has the formula (VTH): 

N— (COOR 7 h 




X-O-Ri 



(vni) 



wherein X is -CHR 3 -, -CHR 3 -aIkyl-, or -CHR 3 -aIkerryl-; 
Ri is selected from the group consisting of: 
-aryl; 

0 -alkenyl; 

-Rf-aryl; and 
-(CH 2 ) MO -OC-Rio; 
R 2 is selected from the group consisting of: 
-hydrogen; 
15 -alkyt; 

-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 

20 -alkyl-Y-*Ikyl; 

-attyl-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
25 -OH; 



-N(R 3 )2; 
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-CO-C M0 alkyl; 
-CO-O-C W0 alkyl; 
-N 3 ; 

5 -aiyi; 

-heteroaryl; 
-heterocycryl; 
-COaryl; and 
-CO-heteroaryl; 

10 ^4 is alkyl or alkenyl, which may be interrupted by one or more 

-O- groups; 

each R3 is independently H or Ci. l0 alkyi; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o^-; 
15 nis0to4; 

each R present is independently selected from the group consisting ofCj.; 

alkyl, C M0 eJkoxy, hydroxy, halogen and trifluoromethyl; and 

R7 is tert-butyl or benzyl; 

or a pharmaceutically acceptable salt thereof. 

20 

A further class of intermediates are imidazoquinoline-4-<:hloro compounds of the 
formula (DQ 




25 

wherein: X is -CHR3-, -CHRj-alkyl-, or -CHRa-alkerryl-; 
Ri is selected from the group consisting of: 
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aiyl; 
alkenyl; 
Rc-aryl; and 
-{CHOmo-C^H 
5 R2 ia selected from the group consisting of: 

-hydrogen; 
-aDcyl; 
-alkenyl; 
-aryl; 

10 -heteroaryl; 

-hetcrocyclyl; 
-aDcyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-aDcyl-Y-aryl; and 

15 - aDcyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 

20 -CO-NO^fe; 

-CO-Cmo aDcyl; 
-CO-O-Cmo aDcyl; 
-N 3 ; 
-aryl; 

25 -heteroaryl; 

-heterocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

R4 is aDcyl or alkenyl, which maybe interrupted by one or more 
30 -O- groups; 

each R3 is independently H or Cmo aDcyl; 
each Y is independently -O- or-S(0)(wS 
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. n is 0 to 4; and 

each R present is independently selected from the group consisting of C M0 
alkyl, Ci-to alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof 

5 

As used herein, the terms "alkyl", "alkenyl" and the prefix "alk- M are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloaflcyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 

10 of up to 10 carbon atoms. Cyclic groups can be monocyclic or porycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamanryl. 

In addition, the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substituents are selected from the group 

1 5 consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, ary lalkyl , heteroarylalkyl, and 
heterocyclylaDcyL 

The term "haloalkyl" is inclusive of groups that arc substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups that include 
the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 

20 trifluoromethyl, and tho like. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorcnyl and indenyl. The 
term "heteroaryl" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include ruryl, tbienyl, pyridyl, 

25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, tinazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazoryl, 
pyrmudinyi, benzirnidazolyl, quinoxahnyl, benzothiazolyl, naphthyridinyl, isoxazolyl, 
isothiazohyl, purinyl, quinazolinyl, and so on. 

••Heterocyclyr includes non-aromatic rings or ring systems that contain at least 

30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidirryl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, piperazinyl, thiazotidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

The aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alkyl, 

5 alkoxy, alkylthio, haloalkyl, haloaBcoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto, 
cyano, carboxy, fonnyl, aryl, aryloxy, arylthio, arylaflcoxy, arylalkylrhio, heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylaDcpxy, heteroaryialkylthio, amino, alky lam ino, 
dUalkylamino, heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, 
alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl, alkylthiocarbonyl, arylcarbonyl, 

10 heteroarylcarbonyl, aryloxycarbonyl, hetcroaryloxycarbonyl, arylthiocarbonyl, 

heteroarylthiocarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy, aroylthio, 
aroylarnino, alkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, 
alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylamino, arylalkylcaibonylamino, 
heteroarylcaibonylarnino, heteroarylalkylcanbonylarnino, alkylsulfonylamino, 

15 alkenylsulfbnylarnino, aiylsulfonylamino, arylaDcylsulfonylamino, 

heteroarylsulfonylamino, heteroarylaDcylsulfonylarruno, alkylarrimocarbonylammo, 
aBcenylanunocarbonylarnino, aiylammocarbonylanaino, aryUDcylarninocarbonylarnino, 
heteioarylammocarbonylamino, heteroarylalkylaminocarbonylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted", then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents are generally preferred. For example, Ri-aryl is a preferred R| 
group and preferred Rio groups are alkyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred Ra 

25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (i.e., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropylmethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted aryl groups, 
pr e fer r e d substituents include halogen, nitrfle, nitro, carboxy, methoxy, methylthio, 
trifluorornethyl, and trifruoromethoxy. One ot more of these preferred substituents, if 

30 present, can be present in the compounds of the invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceutically acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

PhflTmflraiti' cal Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 

10 pharmaceutically acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 

15 of skill in the art, such as the physical and chemical nature of the compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about 50mg/kg, preferably about lOug/kg to about 5mg/kg, of the compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 

20 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be administered as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may be administered in 
combination with one another or with other active agents, including additional immune 

25 response modifiers, antivirals, antibiotics, etc. 

The compounds of the invention have been shown to induce the production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulate the immune response in a number of different ways, rendering them useful in the 

30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include interferon-a (IFN-a) and/or tumor necrosis 
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factor-a (TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, IL-1, IL-6, H-10 and 
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 
5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising adrninistering an effective amount 
of a compound or composition of the invention to the animal 

Certain compounds of the invention have been found to preferentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of die innate immune response. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 

1 5 compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of the invention also have an effect on the acquired immune response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl ) cytokine IFN-y 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, EL- 5 
and EL- 13 are inhibited upon administration of the compounds. This activity means that 
the compounds arc useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired. In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-a, the compounds are particularly 
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10 



15 



useful in the treatment of viral diseases and tumors. This immunomodubting activity 
suggests that compounds of the invention are useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagiosurn; 
variola, particularly variola major, rhmovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papiflomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal ceil carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis carnii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosomc infection, and 
leislimaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
include actinic keratosis; eczema; eosinophilic essential mrombcK^thaernia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 
the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more ceD types, such as monocytes, macrophages, dendritic cells 
and B-ceils to produce an amount of one or more cytokines such as, for example, IFN-o, 
25 TNF-ct, IL-1, TL-6, H^IO and IL-12 that is increased over the background level of such 
cytokines. The precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 ug/kg to 
about 5 mg/kg. 

The invention also provides a method of treating a viral infection in an animal and 
a method of treating a neoplastic disease in an animal comprising administering an 
effective amount of a compound or composition of the invention to the animal. An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 rag/kg, preferably about 10 ug/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ug/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in any way. 

EXAMPLES 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Bom 
15 methods used a A- 100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were 
combined and lyophllized to provide the trifluoroacetate salt of the desired compound. 
Method A 

Column: column Microsorb C 18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 rnlVmin.; gradient elution from 2-95% B in 25 min., hold at 95% B for 5 
miiL, where A=0.1 % trifluoroacetic acid/water and B-0.1% trifluoroacetic 
acid/acetonitrile; peak detection at 254 ran for triggering fraction collection. 
Method B 

Column: Phenomenex Capcell PakC18, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 inL/min.; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 mm., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 ran for triggering fraction collection. 
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Example 1 
l-[2^2-Propynyloxy)etoy^ 




Part A 

5 2^1^Imida2o[4,5^]qumolm-l-yI)-l-€thanol (28 J g, 0.133 mol) was added in 

portions over a period of 1 hour to a rnixture of sodium hydroxide (240 mL of 50%), 
cfichloromethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
ben2yltriinethylaminoniuTn chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted with additional dichloromethane. The organic tractions 
were combined, washed with water, dried over magnesium sulfate and men concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystallized from ethyl acetate to provide 19.8 g of 2^1/7-mnda2ot4,5-c]qumolin-l- 

15 yl)ethyl (2-propynyI) ether as a yellow crystalline solid, m.p. 124-I26°C. 

Analysis. Calculated for C15H13N3O: %C, 71.70; %H, 5.21; %N, 16.72. Found: %C, 
71.85; %H, 5.25; %N, 16.90 

J H NMR (300 MHz, DMSO) 6 9.21 (s, 1 H), 8.44 (m, 1 H), 8.36 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 (t, J - 5.1 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.98 (t, J = 5.1 Hz, 2 H), 
20 3.35 (t, J = 2.2 Hz, 1H) 

HRMS(ESI) Calculated for C15H14N3O (MH*) 252.1 137, found 252.1 141 
PartB 

2^1/f-Irmdazo[4,5^]qumolin-l-yl)e%^ (2-propynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-ChloToperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The rnixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated mat some starting material was 
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still present so more 3-chloropcioxybenzoic acid (two separate 4 g portions) was added. 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple times with dichloromethane. The organic tractions were 
5 combined, dried over magnesium sulfate, filtered and men concentrated under reduced 
pressure to provide 18.5 g of l-[2-(2-propynyloxy)emyl]-lJf-i^^ 
oxide as a yellow oil. 

HRMS(ESI) Calculated for C u HmN 3 02 (MH*) 268.1086, found 268.1098 
PartC 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 82.2 mmol) was 

added dropwise to a mixture of 1 -[2^2-propynyloxy)e%l]-l/f-irmdazo[4,5^]qumolme- 
5N-oxide (18.3 g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

1 5 indicated the presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-(2- 
propynyloxy)etoyl]-l#-imid^ as a pale 

yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of l-[2^2-pTopyiryIoxy)emyl]-l#-UTrid 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C 13 H l4 N 4 0 (HaO)^: %C, 66.53; %H, 5.40; %N, 20.69. Found: 
30 %C, 66.33; %H, 5.18; %N f 21.12 

f H NMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.08 (br d, J = 7.8 Hz, 1 H), 7.62 (br d, J = 
8.3 Hz, 1 H), 7.44 (or t, J - 7.6 Hz, 1 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.8 1 (t, 
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J-5.4Hz,2H),4.14(d,J = 2.4Hz,2H) f 3.93 (t, J = 5.1 Hz, 2 H), 3.38 (W~24Hz,l 
H) 

HRMS(ESI) Calculated for Ci^Ntf) (MH 4 ) 267.1246, found 267.1253 



Example 2 

2-{3-[2{4-AimWl#-imi^ 




Part A 

Under a nitrogen atmosphere H2^2-propynyloxy)ethyl]-l/r.imida2o[4> 



c]qumolm-4-amine (16 g, 60.1 mmol), di-/erf-butyl dicarbonate (32.7 g, 150 mmol), 
trieftylamine (21 mL, 150 mol), N^^ethylformamide (150 mL) and 4- 
(dimeniylamino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained The solution was heated for an additional hour. The solution was 
15 diluted with ethyl acetate and water. The layers were separated and the aqueous faction 
was extracted with ethyl acetate. The organic factions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
with diethyl ether to provide 22.6 g of N,N-(bis /ert-butoxycarbonyI>-l.[2-(2. 
20 propynyIoxy)efoyl]-l#-^ as an off-white solid, m.p. 139- 

142°C. 

Analysis. Calculated for C^H^O,: °/oC, 64.36; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 
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*H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94(t,J-4.9Hz,2H),4.12(d,J = 2.4Hz,2H),3.98(t J J = 5.1Hz,2H), 3.31 (t, J = 2.4 
Hz, 1H), 1.34(s, 18 H) 

HRMS(ESI) calcd for GkHsiNjQs (MH*) 4672294, found 467.2307 
5 PaitB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2.35 mxnoi), 
d^chlorobis(triphenylphosplune)paDadiuin(n) (0.09 g, 0.13 mmol), and copper(I) iodide 
(0.05 g, 0.26 mmol) were added to a mixture of N,N-(bia terr-butoxycarbonyl)-I -[2-{2- 
propynyloxy)ethyl]-li7-imidazo[4,5^]quinolin^-a (1.0 g, 2.14 mmol) and anhydrous 
10 NjN-dmietoylformamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 g of 2-(3-{2-[ 4-(bis tert-butoxycarboiryi)amin^ 
l-yl]ethoxy}-l-propynyl)benzonitrile as a solid. 

! H NMR (300 MHz, DMSO) 5 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J = 7.8 Hz, 
15 1 H), 7.87 (d, J- 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7.34 (d, J = 7.3 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 

HRMS(ESI) Calculated for C^^O* (MH*) 568.2560, found 568.2565 
PartC 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated. The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography e luting with 9/1 dichloromethane/ methanol to provide 
0.48 g of 2-{3-[2^4-animo-Ltf-iim 
propynyl}benzoiutrile as a white powder, m.p. 180-183°C. 

Analysis. Calculated for C22H17N5O • (H 2 0)^: %C, 70.54; %H, 4.79; %N, 1 8.70. Found: 
%C, 70.61; %H, 4.75; %N, 18.70 
30 l H NMR (300 MHz, DMSO) 5 8.19 (s, 1 H), 8.12 (d, J - 83 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J = 5. 1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J - 5. 1 Hz, 2 H) 
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Example 3 

l-{2-[(3-Pheny!-2-propy^ 

NH 2 




Under a nitrogen atmosphere, a mixture of l-[2-(2-propynyloxy)emyl]-l/f- 
imidazo[4,5^]quinolin^aniine (10 g, 37.6 mmol), anhydrous N^-<miiethytfonnainide 
(150 mL) and potassium carbonate (6.23 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), mchlorobu^triphenylpto (0.53 g, 0.75 mol), 

10 and copper(I) iodide (0.29 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1.5 hours analysis by 
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoroacetic acid) indicated that the 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 

1 5 purified twice by flash chromatography (95/5 dichloromethane/methanol) to provide 2.7 g 
of l-{2-[(3-phenyl-2-propyny0oxy^ as a white 

solid, m.p. 196-197°C. 

Analysis. Calculated forC 2 iH,8N 4 0:%C, 73.67; %H, 5.30; %N, 1636. Found: %C, 
73J29; %H, 5.23; %N f 16.35 
20 *H NMR (300 MHz, DMSO) 6 8.17 (s, 1 H), 8.12 (d, J = 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
09 Hz, 1 H). 7.44 (t, J - 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86 (t, J = 5.1 
Hz, 2 H), 4.39 (s, 2 H), 4.03 (t, J = 5.1 Hz, 2 H) 
HRMS(EI) Calculated for C 2 iH,8N 4 0 (M*) 342.1481, found 342.1490 
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Example 4 
l-{2-[(3-Fhenyl-2-propynyl)oxy^ 

Hydrochloride 

5 1 - {2-[(3-Phcnyl-2-propynyl)oxy]e^ (1 .0 

g, 2.92 mmol) was dissolved in a mixture of methanol (15 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was re crystallized 

10 from acctonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
pheny!-2-propynyl)oxy]emyl}-l//-im^ hydrochloride as an 

off-white crystalline solid, nxp. 231-236°C. 

Analysis. Calculated for C21H19CIN4O • (H 2 0)im: %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 *H NMR (300 MHz, DMSO) 5 8.49 (s, 1 H), 8.34 (d, J - 8.3 Hz, 1 H), 7.81 (br d, J = 83 
Hz, 1 H), 7.72 ft J = 7.8 Hz, 1 H), 7.56 ft J =» 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7.14 (dd, 
J = 8.0, 1.5 Hz, 2 H), 4.94 (U = 4.8 Hz, 2 H), 438 
HRMS (EI) Calculated for C 2 ,H l8 N 4 0 (M*) 342.1481, found 342.1485 

20 Example 5 

1 - {2-[3 ^4-Mcthoxypheny l)propoxy]ethyl} - l/f-imidazo[4,5^]qumoliri^aj3nne 




Part A 
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Under a nitrogen atmosphere, N,N-(bis terr-butoxycarbonyl)-l-[2--(2- 
propynyloxy)e%l]-l//-irmda^ (1.0 g, 2.14 mmol), triethylamine 

(0.8 mL, 5.56 mrnol), 4-iodoanisole (0.51 g, 2.18 mmoi) and anhydrous N,N- 
dimethylformaroide (15 mL) were combined. 

5 Dicluorobis(triphenylphosphme)pauadhim(I^ (0.09 g, 0. 1 3 mol) and coppenT) iodide 

(0.05 g, 026 mrnol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic traction was washed with water and 

0 then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis rcrt-butoxycarbonyl)-H2-{[3-(4- 
mcthoxyphenyl)-2-propynyl]oxy} ethyl)- l/f-irnidAzo[4,5^]qumolin-4-amine as an orange 
solid 

HRMS(EI) Calculated for C32H36N4O6 (M*) 572.2635, found 572.2635 
5 PartB 

N,N-(Bis re7t-butoxycarboiryl>-l-{2-{[3^4-memoxyph£rnyl>>2- 
propynyljoxy } ethyl)- l/f-miidazo[4,5^]qumolm^aniine (0.75 g, 1.31 mrnol), ethyl 
acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/crn 2 ). No reaction occurred 

0 Platinum oxide (1 50 mg) and methanol (1 0 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis fert-butoxycarbonyl)-l-{2-(3-(4- 
memoxyphenyI)prorx)xy]emyl}^^ as a yellow-brown 

5 gum, 

HRMS(ET) Calculated for C32H40N4O6 (M 4 ) 5762948, found 576.2965 
PartC 

Under a nitrogen atmosphere trifhioroacetic acid (10 mL) was added to a mixture 
0 of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol. The organic traction was dried over magnesium 
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sulfate, filtered and then concentrated under reduced pressure to provide a tan foam. The 
foam was purified by flash chromatography (9/1 dicrdcromethane/metharjol) to provide a 
light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 
This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-methoxyphrayl)propoxy]ethyl}4 as a white solid, 

m.p.H6-118°C. 

Analysis. Calculated for CzzH^O*: °/oC, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

*H NMR (300 MHz, DMSO) 8 8.17 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.64 (d, J = 8.3 Hz, 
10 1 H), 7.45 (t, J - 7.8 Hz, 1 H), 7.24 (t, J - 7.6 Hz, 1 H), 6.80 (d, J « 8.8 Hz, 2 H), 6.66 (d, J 
= 8.8 Hz, 2 H), 6.60 (s, 2 H), 4.80 (t, J = 5.1 Hz, 2 H), 3.81 (t, J =4.9 Hz, 2 H), 3.66 (s, 3 
H), 3.27 (t, J = 6.1 Hz, 2 H), 2.32 (t, J = 7.3 Hz,2H), 1.60 m,2H) 

Example 6 

15 N^4-l^ethyl-3- {3 -[2^4-amino- lH-imidazo [4,5-c]qninolm- 1 -yl)ethoxy]propyl}-l - 

berizeiiBulfonamide 
NH 2 




Part A 

20 Under a nitrogen atmosphere, l-[2^2-pn)pynyloxy)ethyl]-l/f-imidazo[4,5- 

c]qumolin-4-amine (1.7 g, 6.35 mmol), djbenzyl dicarbonate (4.55 g, 15.9 mmol), 
triemylamine (1.8 mL, 1 3.0 mmol), 4-(dimemylammo)pyridine and anhydrous N,N- 
dimemylformamide (20 mL) were combined The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 1 30°C for 4 hours. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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dichlorometbane and water. The aqueous faction was extracted with dichloromethane. 
The organic factions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 
5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
Fccqntate was isolated by filtration to provide 1.1 g of benzyl N-{l-[2- 
(propynyloxy)ethyl]-l^ M a wnite 

*H NMR (300 MHz, DMSO) 6 9.98 (s, 1 H), 8.34 (d, J = 7.8 Hz, 1 H), 8.30 (s, 1 H), 7.97 
(d, J = 73 Hz, 1 H), 7.70 ft J = 7.8 Hz, 1 H), 7.58 ft J - 7.8 Hz, 1 H), 7.15-7.50 (m, 5 H), 
10 5.21 (s, 2 H), 4.90 ft J =» 5.1 Hz, 2 H), 4.14 (d, J = 2.4 Hz, 2 H), 3.96 ft J = 4.9 Hz, 2 H), 
338ftJ = 2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N-{l-[2-(propynyloxy)ethyI]-l^ 
iinidazo[4,5^]quinolin^-yl}carbainatB (037 g, 0.91 mmol), 3-iodo-4-meuiyl-l- 
15 benzenesulfonamide (0.3 g, 0.96 mmol), trie%lamine {02 mL, 136 mmol) and 
anhydrous acetonitrile (20 mL) were combined. 

DicMorobis(triphenylph^ (13 mg, 0.018 mol) and copperfl) iodide (7 

mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 

hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
20 reaction solution was concentrated under reduced pressure and the residue was purified by 

flash chromatography (98/2 to 95/5 dichloromethane/methanol) to provide 033 g of 

benzyl N-(l-{2-[(3-{2-me%l-5-[(me%^ 

l//-imidazo[4,5-c]quinohn^yl)carbarnate as a pale yellow solid. 

! H NMR (300 MHz, DMSO) 8 9.96 (s, 1 H), 836 (m, 2 H), 7.96 (d, J = 83 Hz, 1 H), 
25 7.55-7.70 (m, 4 H), 7.48 (m, 2 H), 7.30-7.45 (m, 5 H), 5.21 (s, 2 H), 4.95 ft J - 4.6 Hz, 2 

H), 4.40 (s, 2 H), 4.06 ft J = 5.1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J ^ 4.9 Hz, 3 H) 

MS (CI) 584, 476 

PartC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
30 {2^ethyl-5-[(mefcylam^ 

c]quinolin-4-yl)carbamate (0.3 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydro genated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ) for 1 6 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phenoxycarbonyl rem vaL Palladium on carbon 
(0.1 g of 10%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycarbonyl removal Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystallized from acetonitrile to provide 0.1 1 g of N\4-dimethyi-3-{3-[2-(4-ainino- IH- 

10 unidazo[4,5^]quinolin-l-yl)euV)x^^ as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for CuH^NjOsS: %C, 60.91; %H, 6.00; %N, 1 5.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

! H NMR (300 MHz, DMSO) 8 8. 16 (s, 1 H), 8.12 (d, J * 83 Hz, 1 H), 7.62 (d, J =» 83 Hz, 
15 1 H), 7.53 (d, J =* 1.5 Hz, 1 H), 7.44 (br t, J ~ 7.6 Hz, 1 H), 738 (m, 1 H), 7.24 (br t, J =* 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J = 7.8, 2.0 Hz, 1 H), 6.58 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 (t, 52 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 2.37 (d, 4.4 Hz, 2 
H), 1.65 (m,2H) 

HRMS(EI) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1 834 
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Exampl 7 

1 -(2- { [3-<2-IsopropylphenyI)-2i>ropynyl]oxy} cthyl)- 
l/f-itoidazo^^^jquinolin^-aimnc Hydrochloride 




5 

Under a nitrogen atmosphere l-[2^2-propynyloxy)ethyl]-lH-imidazo[4,5- 
c]qumolm^amine (0.50 g, 1.88 mmol), 2-iodoisopropylbenzene (0.65 g, 2.63 mmol), 
trieraylarnine (0.68 rnL, 4.88 mmol) and NJ^niimemylfonnamide (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 a^cUorobis(triphenylphosphme)palladium(II) (0.08 g) were added. After 1.5 hours 

analysis by TLC (9/1 dichloromethane/methanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography elutmg with 9/1 dicWoromethane/methanol. The product 
fractions were combined and concentrated under reduced pressure. The residue was 

1 5 purified by column chromatography eluting with 9/1 dichloromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide —0.38 g of a solid This 
material was combined with hydrogen chloride/diethyl ether (3 .9 mL of 1 .0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was ^crystallized 

20 from isopropanol/methanol, isolated by filtration and then dried to provide 0.24 g of l-(2- 
{[3^-isopropylphenyl)-2-propynyl]oxy}ethyl)- 

lif>imidazo[4,5^]qumohn^-ainine hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for C24H24N4O •HCU(H 2 0) w : %C, 67.06; %H, 6.09; %N, 13.03. 
Found %C, 67.07; %H, 6.00; %N, 13.09. 
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! H NMR (300 MHz, DMSO-d6) 8 8.54 (s, 1H), 8.39 (d, J= 8.1 Hz, 1H), 7.85 (d, J= 8.2 
Hz, 1H), 7.76 (t, J- 72 Hz, 1 H), 7.59 (t, /= 8.0 Hz, 1H), 7.30-7.38 (m, 2 H), 7.1 1-7.19 
(m, 2 H), 5.00 (t, J- 4.) Hz, 2 H), 4.47 (s, 2 H), 4.10 (t, J= 4.7 Hz, 2 H), 3.16 (m.lH), 
1.13(d,y=6.9Hz,6H) 
5 IR (KBr) 3363, 3111, 2957, 1672, 753 cm 1 

HRMS (EI) Calculated for CmHm^O (M*) 384.1950, found 384.1943 

Example 8 

1 -<2- {(3^,6-I)imc%lpheuyl>2-propynyl]oxy} ethyl)- 
10 lH-imidazo[4^^]qumolm-4-aminc 




Using the general method of Example7, l-[2-{2-propynyloxy)ethyl]-l/f- 
irrudazo[4,5-c]o^olin-4-amine (0.50 g, 1.88 mmol) was reacted with 2,6-dimethyl 
1 5 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromethane/methanol to provide 0.056 g of l-{2' 
{[3-(2,&Kiimetlrylph^ as a 

solid, m.p. 200-201°C. 

Analysis. Calculated for C23H22N4O •(HiOW %C, 7329; %H, 6.07; %N, 14.86. Found: 
20 . %Q 73.36; %H, 5.88; %N, 14.84. 

'H NMR (300 MHz, DMSO-d6) 5 8.19 (s, 1H), 8.13 (d, J= 8.1 Hz, 1 H), 7.62 (d, /=* 7.9 
Hz, 1 H), 7.44 (t, /= 8.0 Hz, 1H), 723 (t,7- 7.9 Hz, I H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (s, 2 H), 4.87 (t, J= 4.9 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, J= 4.9 Hz, 2 H), 
2.15(s, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm* 1 
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HRMS (EI) Calculated for C23H22N4O (M 4 ) 370.1794, found 370.1789, 

Example 9 

K2- {[3<4-Phenoxyphenyl)-2-propynyl]oxy}ethyl> 
1 H-imidazo [4,5^:]quiiioliii-4-amine 




Using the general method of Example7, !-[2-<2-propynyloxy)ethyl]-lH- 
imidazo[4,5^]quinolin^amine (0.50 g, 1 .88 mmol) was reacted with 4-iodophenyI 

10 phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromethane/memanol to provide a solid The solid 
wafrslurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography eluting with 9/1 ethyl acetate/methanol to provide a solid This material 
was former purified by column chromatography eluting with 99/1 ethyl acetate/methanol 

15 to provide 24 mg of M2-{[3^4-phenoxyphray^^^ 
c]quinolm-4-amine as a solid, nxp. 146-148°C. 

Analysis. Calculated for CZ7H22N4O2 •(H 2 0) 4 «: %C, 72.24; %H, 5.30; %N, 12,48. Found: 
%Q 71.82; %H, 4.85; %N, 12.35. 

*H NMR (300 MHz, DMSO-d6) 5 8.18 (s, 1 H), 8.12 (d, /- 7.4 Hz, 1 H), 7.62 (d, 7.7 
20 Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m. 4 H), 7.06 (dd, /= 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
6.7 Hz, 2 H). 6.71 (s, 2 H), 4.85 (W= 5.1 Hz, 2 H), 4.37 (a, 2 H), 4.02 (t, J- 5.0 Hz, 2 

H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm' 1 
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HRMS (EI) Calculated for C27H22N4O2 (M 4 ) 434.1743, found 434. 1748. 

N Example 10 
l-[2^{3-[2<Trifluoromethyl)phenyl].2-propyny^ 
l/f-imidazo[4,5^]quinolin-4-^ninic 




Using the general method of Example 7, l-[2^2-propynyloxy)ethyl]-L£f- 
imidazo[4,5^]qiiinoln>4-amme (0.50 g, 1.88 mmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 

reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 g of a solid. 

1 5 This material was partially dissolved in a mixture of dichloromethane (17 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (3 24 mL of 1.0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetomtrile/ethyi acetate containing a small amount of methanol Sodium hydroxide (0.5 

20 mLof 20%) was added The rnixture was concentrated under reduced pressure to provide 
a glassy solid. This glassy solid was purified by column chromatography elutmg with 9/1 
ethyl acetate/methanol to provide 14 mg of 1 -[2-( {3-[2-{trifluoromethyl)pheiryl]-2- 
propyny 1 } oxy)ethyi]- Lf7-imidazn(4,5^]qumoIm^amine as a white crystalline solid, m.p. 
154-155*C. 
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Analysis. Calculated for CnHnF^O: %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
6439; %H, 4.19; %N, 13.71 

*H NMR (300 MHz, DMSO-d6) 6 8.16 (s, 1 H), 8.1 1 (d, 7.4 Hz, 1 H), 7.74 (d, 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 7.22 (t,7- 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 (t, J= 5.1 Hz, 2 H), 4.45 (s, 2 H), 4.04 (t, J= 5.1 Hz, 2 H) 

IR(KBr)3375,3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm" 1 
HRMS (EI) Calculated for C22H17F3N4O (M 4 ) 410.1354, found 410.1350. 

Example 11 

0 H2-{3-[4<lH-l-Pynolyl)phenyIlpropoxy}ethyl> 
l/f-imidazo[4,5^]quinolin-4-amine trifluoroacetate 




Part A 

Under a nitrogen atmosphere dibenzyl dicaibonate (50 g, 174 mmol) was added to 
1 5 a mixture of l-[2^-propynyloxy)etlryl]-l^ (16.4 g, 61 .6 

mmol) and anhydrous N,N-dimethylformarnide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated The aqueous layer was extracted with ethyl acetate. The organic 
20 fractions were combined, washed with water, washed with brine, dried over magnesium 

sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
ben2yloxycarbonyI)-l-[2-(2-propynyloxy^ as a 

white solid. 
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Under a nitrogen atmosphere N,N-(bis beiizyloxycarbonyl)-l-P-(2- 
propynyloxy)ethyI]- 1/f-imidazo [4,5^]quinoIin^arninc (0.5 g, 0.94 mmol), anhydrous 
acetonitrile (5 mL), triethylamine (0.34 mL, 2.43 mmol), and l-(4-iodopbenyl)pyrrole 

5 (0.28 g, 1.03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper (I) iodide (0.007 g) and dichlorobis(triphenylphosphke)palkdium(II) (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of N,N-(bis benzyloxycarbonyl)- l-[2-({3-[4^1tf-pyrrol-l-yI)ph^ 
ynyl}cocy)ethyl]-l#-miidazo[4^]qum 

l H NMR (500 MHz, DMSO-d6) 8 8.49 (d, J= 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, J - 13 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, J = 5.1 Hz, 2 H), 7.40 (s, 2 H), 7.32 (d, J- 6.8 Hz, 2 
H), 724-7.27 (m, 6 H), 7.14-7.16 (m, 4 H), 6.29 (s, 2 H), 5.18 (a, 4 H), 5.00 ft J- 52 Hz, 
15 2 H), 4.42 (s, 2 H), 4.10 ft/- 5.1 Hz, 2 H) 

MS (CI) for C 4 |H 33 N 5 0 3 m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydro genated at 45 psi (3.2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l<2-{3-[4-(l/f-li)yrrolyl)pte 
4-amine trifluoroacetate as a solid, m.p. 179-181°C. 

25 Analysis. Calculated for C^H^O •C 2 HF 3 0 2 : %C, 61.71; %H, 4.99; %N,13.33. Found: 
%C, 61.49; %H, 4.89; %N, 1323 

l H NMR (500 MHz, DMSOnd6) 6 8.51 (s, 1 H), 8.38 (d, J= 8.4 Hz, 1 H), 7.84 (d, /= 8.4 
Hz, 1 H), 7.73 ft J = 7.3 Hz, 1 H), 156 ft J= 7.8, 1 H), 7.33 (d, 8.4 Hz, 2 H), 126 (t, 
J- 2.1 Hz, 2 H), 6.96 (d, J= 8.4, 2 H), 6.24 ft J= 2.1 H, 2 H), 4.91 ft J- 5.0, 2 H), 3.85 
30 ft /- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 ft 7- 7.6, 2 H), 1.61 (m, 2 H), 
IR (KBr) 2949, 1705, 1523, 1204, 1 123, 721 cm -1 
HRMS (EI) Calculated for Cz^HisNsO (M*) 411.2059, found 411.2060. 
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10 



Example 12 

3-{3-[2^4-Amino-l^^ 

Bis(tnftooroacetete) 
[jlH 2 

1 




OH 
O 



Part A 



Under a nitrogen atmosphere N,N-(bis terf-butoxycarboiryl>l-[2-(2- 
propynyloxy)efoyi]-i;7-m^ (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2.245 g, 6.64 mmol), triethylamme (2.2 mL, 15.7 mmol), and anhydrous 
acetonitrile (20 mL) were combined and the resulting mixture was heated to 60*^. Copper 
(I) iodide (0.05 g) and dichlorobis(triphenylphosplmie^ (0.0.08 g) were 

added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography eluting 
initially with mchlorometnane and then with 98/2 dichloromethane/methanol to provide 
15 1.82 g of benzyl 3-{3-[2-{4-(bis ferf-butoxycarb<myl)ammo-l^ 
yl)ethoxy]prop- 1 -ynyl} benzoate. 

*H NMR (300 MHz, DMSO-d6) 5 8.46 (d, J= 9.6 Hz, 1 H), 8.39 (s, 1 H), 8.05 (d, J - 9.8 
Hz, 1 H), 7.94-7.98 (m, 1 H), 7.84 (a, 1 H), 7.50-7.70 (m, 2 H), 7.36-7.49 (m, 7 H), 5.36 
(a, 2 H), 4.98 (t, 7= 4.6 Hz, 2 H), 4.37 (s, 2 H), 4.06-4.13 (m, 2 H), 1.30 (s, 18 H) 
20 MS (CI) for Ca^H^O? m/z 677 (MH 4 ), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1 .0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (3.2 
Kg/cm 2 ) at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
25 hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide -1.2 g of N,N-(bis ten- 
butoxycarbonyl)- 3 - {3 -[2-(4-amino- 1 // : iirudazo[4 1 5-c]quinolrn- 1 - x 
yl)ethoxy]propyl}benzoic acid 

5 ! H NMR (300 MHz, DMSO-d6) 8 8.50 (d, 7- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, 1 H), 129 (s, 1 8 H), 729 (t, 7= 7.6 Hz, 1 H), 7.10 (d, 7= 
7.8 Hz, 1 H), 4.94 (t, 7= 4.5 Hz, 2 H), 3.88 (t, 7= 4.5 Hz, 2 H), 3.32 (t, 7= 6.0 Hz, 2 H), 
2.43 (t, 7« 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (CI) forC 3 2H 3 8N 4 Cbrn/z 591 (MH 4 ), 491, 391 

0 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dkhloromethane (10 mL) and trifhioroacetic acid (10 ml). The reaction 
mixture was stirred for 1 .5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oO which was dried under high vacuum at ambient temperature to 

5 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3-{3-[2-(4-arru^o-lK-imidazo[4,5- 
c]qumolm-l-I)emoxy]proT^l}benzoic acid bis(trifluoToacetate), m.p. 138-140°C. 
Analysis. Calculated for CnH^ChKCaHFaOih: %C, 50.49; %H, 3.91; %N, 9.06. 
Found: %C, 50.37; %H, 3.67; %N, 9.08 

10 J H NMR (300 MHz, DMSO-d6) 5 9.07-7.14 (bs, 2 H), 8.5 1 (s, 1 H), 8.37 (d, 7= 7.8 Hz. 1 
H), 7.82 (d 7= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 (t, 7= 7.1 Hz, 1 H), 730 (t, 
7= 7.7 Hz, 1 H), 7.15 (d, 7= 7.6 Hz, 1 H), 4.91 (t, 7= 4.5 Hz, 2 H), 3.86 (t, 7= 4.4 Hz, 2 
H), 334 (t, 7= 5.9 Hz, 2 H), 2.44(t, 7= 7.4 Hz, 2 H), 1 .64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm" 1 

»5 HRMS (EI) Calculated for C^H^N*^ (M*) 390.1692, found 390.1690. 
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Example 13 

{3-[2^4-Ammo-lJ7-imid^ acid 

trifluoroacetatc 




5 

Part A 

Using the general method of Example 12 Part A, N,N-{bis /^butoxycarbonyl>-l- 
[2<2-propynyloxy)emyl]-l^^ (2 g, 43 mmol) was 

coupled with benzyl 2-iodoben2oate (1.57 g, 4.71 mmol) to provide 1.79 g of a mixture of 
10 mono-and di-BOC protected benzyl 2- {3 -[2-(4-aiiiino- W-imidazo[4 f 5^]quinolin-l - 
yl)emoxy]prop-l-ynyl}benzoate. 

! H NMR (300 MHz, DMSO-06) 6 8.45 (d, J = 7.9 Hz, 1 H), 8.39 (s, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 7.28- 
7.37 (in, 3 H), 7.19 (m, 1 H), 5.23 (s, 2 H), 4.97 (t, J= 5.0 Hz, 2 H), 427 (s, 2 H), 4.07 (t, 
15 J « 4.9 Hz, 2 H), 1.30(s, 18 H) 

MS (CI) for C 3 >H4oN407 m/z 677 (MH*), 577, 477 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-{4- 

20 amino- 1 H-inudazo[4,5-c]quinolin- 1 -yl)ethoxy]propyi} benzoic acid. 

! H NMR (300 MHz, DMSO-d6) 5 8.50 (d, J= 7.3 Hz, 1 H), 8.39 (s, 1 H), 8.08 (d, /= 7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 132-12* (m, 2 H), 6.90 (d, J- 7.4 Hz, 1 H), 4.93 (t, /= 4.6 
Hz, 2 H), 3.87 (t, /= 4.5 Hz, 2 H), 3.30 (t, J- 5.6 Hz, 2 H), 2.73 (t, 7- 5.7 Hz, 2 H), 1.61 
(m,2H), 1.28 (a, 18 H) 

25 MS (d) for CjoHagN^m/z 591 (MET), 491, 391 
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PattC 

Using the general method of Example 12 Part C, the material from Part B was 
hydrolyzed to provide 0.28 g of 2-{342^4-ammo-lH-imid^Lzo[4 t 5^]qumolm-l- K 
yl)ethoxy]propyl}benzoic acid as a solid, m.p. 186-188°C. 
5 Analysis. Calculated for CziHnN^^iHFaOi: %C, 57.14; 0 /oH,4.59; %N, 11.11. 
Found: %C, 56.81; %H, 4.47; %N, 1 1.08 

, HNMR(300 MHz, DMSO-d6) 5 8.90-920 (be, 1 H), 8.50 (s, 1 H), 8.38 (d, J- 10.1 Hz, 

1 H), 7.84 (d, /- 8.3 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, /- 7.6 Hz, 1 H), 7.21-7 32 (m, 

2 H), 6.88 (d, / - 6.9 Hz, 2 H), 4.90 (t, J= 4.8 Hz, 2 H), 3.84 (t, J « 4.6 Hz, 2 H), 3.32 (m, 
10 2H),2.72(t,/=6.9Hz,2H),1.62(m,2H) 

IR (KBr) 3212, 2929, 1709, 1204, 1 124, 747 cm" 1 

HRMS (EI) Calculated for CaHoftOj (M*) 390.1692, found 390.1693. 



Example 14 

1 5 4-{3-[2^4-Ammo-l/^imidazo[4,5-c]qumolm-l-yl^ acid 

trifluoroacetate 




Part A 

Using the general method of Example 12 Part A, N,N-(bis terf-butoxycarbonyl)-l- 
20 [2-(2-prc^ynyloxy)ethyl]-li/-mndazo[4,5-c]qum (2.82 g, 6.04 mmoi) was 

coupled with benzyl 4-iodobenzoatc (225 g, 6.64 mmoi) to provide 2.14 g of a mixture of 
mono- and di-BOC protected benzyl 4-[3-(2- {4-amino-l H-imidazo[4,5-c]quinolin- 1 - 
yl} ethoxy)prop- 1 -ynyVJbcnzoate. 
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'H NMR (300 MHz, DMSO-d6) 8 8.47 (d, /=7.2 Hz, 1 H), 8.40 (s, 1 H), 8.06 (d, /= 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7.36-7.49 (m, 5 H), 7.23-7.27 (m, 2 H), 
5.35 (s, 2 H), 5.0 (t, /= 4.5 Hz, 2 H), 4.40 (s, 2 H), 4.09 (t, 4.5 Hz, 2 H), 1.30 (s, 18 H) 
MS (CI) for CmHWUOj m/z 677 (MH*), 577, 477 
5 PartB 

Using (he general method of Example 12 Part B, the material from Part A was 
hydrogenatcd to provide 1.86 g of a mixture of mono-end di-BOC protected 4-{3-[2-(4- 
amino-l/f-inM'dazo[4,5^]qunu)lm-l-yl)ethoxy]propyl}benzoic add. 
'H NMR (300 MHz, DMSO-d6) 5 8.51 (d, /= 7.1 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, J= 8.4 Hz, 2 H), 4.94 (W= 4.7 Hz. 2 H), 3.88 (t, /= 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (t, 7= 7.3 Hz, 2 H), 1.62 (m, 2 H), 1^9 (s, 18 H) 
MS (CI) for C32H3gN 4 07m/z 591 (MH 1 ), 491, 391 
PartC 

Using fee general method of Example 12 Part C, the material from Part B was 
1 5 hydrolyzed to provide 0.96 g of 4-{3-[2-<4-ammo-Lff-imidazo[4,5-c]quinolin-l- 
yl)ethoxy]propyl}benzoic acid trifluoroacetate, m.p. 235-237°C. 

Analysis Calculated for CnHntyOa-CiHFjOj: °/oC, 57.14; %H, 4.59; %N, 1 1.1 1. Found: 
%C, 57.06; %H, 4.47; %N, 11.03 

'H NMR (300 MHz, DMSO-d6) 5 9.00-9.1 1 (bs, 2 H), 8.51 (s, 1 H), 8.37 (d, /= 8.4 Hz, 1 
20 H), 7.83 (d, /= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t/= 9.7 Hz, 1 H), 7.01 (d,/= 8.2 
Hz, 2 H), 4.91 (t, J= 5.0 Hz, 2 H). 3.84 (t, 7= 4.7 Hz, 2 H), 3.32 (t, J= 5.8 Hz, 2 H), 2.38 
(t, J= 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR (KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1 142 cm -1 
HRMS (EI) Calculated for ChH^NaOs (M*) 390.1692, found 390.1697. 
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Example 15 
l-(2-{3-[3-(Dimethylariuno^ 
l//-imidazo[4 t 5^]qumoKn^ainine dihydrochloride 




5 PartA 

Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N,N-(bis terf-butoxycarrjonyl>l-[2-(2- 
rropynyloxy)ethyl]-lH-iim6^2o[4 l 5<]qum<)lm (3 g, 6.43 mmol) was coupled 

with 3 -iodo-//^Klmiethylanilirie (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-[2^{3-[3^dme%lammo)pheny^ 
lH-imidaz»[4,5^]quinolm^anime. 
PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide -2.9 g of a mixture of mono Boc protected and unprotected l-(2- 
1 5 { 3-[3^dimemylamino)phenyl]propoxy} ethyl)- l/f~imidazo[4,5H:]qumolm^amine. 
PartC 

The material from Part B was combined with hydrogen chloride/methanol (30 mL 
of3M)andstjrredatamm^tteurpera A precipitate was removed by 

filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide topH~ll. The resulting precipitate was purified by column 
chromatography erating with 95/5/1 dat^oromethane/methanol/ammonium hydroxide. 
This material was combined with hydrogen chloride/dicthyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.114 g of H2-{3- 



68 



WO 02/46189 



PCT/US01/46531 



[3^dmethylarnino)phenyl]propoxy} e%l)-li/.iiiiidazo[4,5H:]qumolin^ammc 
dihydrochloride, m.p. 180-183°C. 

Analysis. Calculated fprCjaHzrNsO-CHaK^CHiO^,: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 6.50; %N, 13.66 
5 ! H NMR (300 MHz, DMSO-d6) 6 8.71-8.73 (bs, 2 H), 8.44 (s, 1 H), 835 (d\ 7.4 Hz, I 
H), 7.83 (d, 8.0 Hz, 1 H), 7.72 (t, J - 7.6 Hz, 1 H), 7.55 (t, /= 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (s, 1 H), 6.66 (d, J= 8.1 Hz, 1H), 4.88 (t, J - 5.3 Hz, 2 H), 4.02 (t, 
J= 3.7 Hz, 2 H), 3.37 (t, 7= 6.4 Hz, 2 H), 2.94 (s, 6 H), 2.40 (t, /=» 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 IR(KBr) 3426, 3138, 2928, 1693, 1113 cm 1 

HRMS (EI) Calculated for CuHitNsO (M*) 389.2216, found 389.2217 

Example 16 

2^thoxyme%l>l-[2^3-phenyIpioppxy)etfiylJ- 
15 lH-imidazo[4,5^]quinolin^amine Hydrochloride 




Part A 

2-{2^&oxymethylHtf-inu^ (3.50 g, 12.9 mmol) 

was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 

20 of 60% in mineral ofl, 16.77 mmol) in anhydrous N,N-dimethylforrnarnide. The reaction 
mixture was allowed to stir for 1 hour and then l-bromo-3-phenylpropane (2.16 mL, 14.19 
mmol) was added. The reaction mixture was stirred overnight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 

25 by column chromatography during with ethyl acetate to provide 2.38 g of 2- 

(ethoxymethyl)-l-[2^3i)henylpropxy)ethyi]-i as a yellow oil. 
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MS (CI) for C24H27N3O2 m/z 390 (MH+), 346. 
PartB 

The material from Part A was combined with chloroform (50 mL) and cooled to 
0°C 3-cMoroperoxybenzoic acid (2.22 g of 57-86%) was added. After I hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 

partitioned between aqueous sodium bicarbonate and dichloromemane. The organic 
fraction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2-<ethoxymetfayi)- 1 -[2<3-phenylprc^y)emyl]- li/-irm"aazo[4,5- 
c]quinoline-5N-oxide as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 7.33 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous mchloromethane (60 
mL). After i hour the reaction mixture was concentrated under reduced pressure to 
provide 2,2£-tricMoro-N-{2^emoxym^ 
15 hnidazo[4,5-c]qiimolm-l-yl}acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material from Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oil. The 

20 dark oil was purified by column chromatography eluting with 5% methanol in 

dichloromethane to provide a light yellow oil. The oil was treated with 1.0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-(ethoxymethyl)-l-[2-(3- 
phenyIrm>poxy)emyl]-li/-rrm hydrochloride as a white solid, 

25 m.p. 128-134°C. Analyzed for CmHbM)! • 1.55 HC1: %C, 62.53; %H, 6.46; %N, 12.15; 
Found: %C, 62.64; %H, 6.47; %N, 11.91. 

! H-NMR (300 MHz, DMSO-d6) 5 8.14 (br d, J-8.3 Hz, 1 H), 7.63 (dd, J=8.3, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 704 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80- 
4.90 (m, 4 H). 3.83 (t, J-5.4 Hz, 2 H), 3.56 (q, J-7.0 Hz, 2 H), 3.27 (t, J=6.1 Hz, 2H), 2 37 
30 (t, J=7.6 Hz, 2 H), 1.63 (m, 2H), 1.16 (t, J-6.8 Hz, 3 H) 
ER (KBr) 3267, 3023, 1681, 1 108 cm' 1 

HRMS (EI) Calculated for C24H2BN4O2 (M*) 404.2212, found 404.2215. 
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Example 17 

Wl-{[(3<:Uorobeii^ 




5 Part A 

2- Ethyl-2Kltf-imda^ @ 0 & nA3 
dichloromethane (40 inL), aqueous sodium hydroxide (40 mL of 50%), 
benzyltrimethylammonium chloride (0.01 g) and 3-chlorobenzy] bromide (2.81 g, 13.67 
mmol) were combined and the resulting solution was stirred at ambient temperature 

10 overnight Analysis by TLC (5% methanol in dicWoromerhane) indicated that the reaction 
was complete. The reaction was diluted with dichloromethane (100 mL) and water (100 
mL). The layers were separated The aqueous traction was extracted with 
dichloromethane. The organic tractions were combined, washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 

15 purified by flash chromatography (silica gel eluting with ethyl acetate) to provide 4.22 g of 
HM[(3n:Moroben2yl)oxy]^ as a light orange 

oiL 

'H-NMR (300 MHz, DMSO-d6) 5 922 (s, 1H), 8.63 (s, 1H), 8.55 (d, /« 7.8 Hz, 1H), 
8.17 (dd, 7- 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 723 (dd, 4.9, 1.5 Hz, 2H), 7.08 (s, 1H), 
20 7.03 (m, 1H), 5.40 (m, 1H), 4.47 (s, 2H), 33*4.07 (m, 2H), 2.1 1 (m, 2H), 0.88 (t, 7.3 Hz, 
3H) 

MS (0) for C^HjoCIN^O m/z 366 (MH*), 332 
PartB 

3- Chloroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
25 of the material from Part A in chloroform (60 mL). After 2 hours analysis by TLC (1 0% 

methanol in dichloromethane) indicated that the reaction was complete. The reaction was 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude l^l-{[(3^Morobenzyl)oxy]methy^ 
PartC 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The ofl was purified by flash 
chromatography (silica gel during with 5% methanol in mcWoromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
eluting with 5% methanol in dichloromethane) to provide a pinkish-white solid. This 

15 material was further purified by flash chromatography (silica gel eluting with ethyl 
acetate) to provide -1.0 g of Hl-{[(3^hlorobenzyl)oxy]me^ 
c]qninolin-4-amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
C2iH 2 ,ClN40- V* H 2 0: %C, 65.41: %H, 5.62; %N, 14.54; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 ! H-NMR (300 MHz, DMSO-d6) 8 8.37 (s, 1H), 8.19 (d, 8.3 Hz, 1H), 7.62 (dd, /« 83, 
1.5 Hz, 1H), 7.43 (dt,/= 8.3, \5 Hz, 1H), 7.18-7.28 (m, 3H), 7.09 (m, 1H), 6.52 (br s, 
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (dd, 7= 10.5, 6.6 Hz, 2H), 3.92 (dd, J= 10.3, 4.4 Hz, 
2H), 2.10 (quintet, 7- 7.3 Hz, 2H), 0.88 (t, 7.3 Hz, 3H) 
MS (CI) for CuHuCttV) m/z 381 (MH 4 ), 185 
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Example 18 

trifluoroacctate 
NH 2 




5 Part A 

Under a nitrogen atmosphere, N,N-(bis ter/-butoxycarbonyl)- 1 -[2-<2« 
propynyloxy)eAyl]-l//^iinidazo[4,5^]qumolm^ (0.50 g, 1.07 mmol), 
trie%l8jnine (0.39 mL, 2.79 mmol)) and anhydrous acetonitrile (10 mL) were combined. 
The resulting solution was heated to 80°C. As the reaction was heating, 2-iodoaniline 

10 (0.26 mL, 1 .18 mmol), copper (I) iodide (0.012 g) and 

dichlorom^triphenylpto^ (0.023 g) were added The reaction mixture 

was heated at 80°C overnight The acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (silica gel ehrting with 3% methanol in 
dichloromethane) to provide 0.47 g of N,N-(bis terf-butoxycarbonyl)- 1 -(2- {[3-(2- 

15 ammc^hOTyl)prop-2-yny^ ^ a 

soHd 

'H-NMR (300 MHz, DMSCW6, Dfl) 5 8.47 (d, J= 3.6 Hz, 1H), 8 31 (s, 1H), 8.10 (d, J= 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (t, J- 12 Hz, 1H), 6.80 (m, 1H), 6.65 (d, J= 83 Hz, 1H), 
6.45 (t, J= 7 3 Hz, 1H), 4.98 ft J= 4.4 Hz, 2H), 4.36 (s, 2H), 4.08 (t, J= 4.9 Hz, 2H), 
20 1 31 (a, 18H) 
PartB 

Catalyst (5% platinum on carbon) was added to a solution of N,N-{bis tert- 
butoxycarbonylHK2-{[3^2-an^ 

cjqumolm^aminc in methanol. The mixture was hydrogenated on a Parr apparatus at 50 
25 psi (3.5 Kg.cm 2 ) overnight The reaction mixture was filtered through a layer of Cclite® 
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filter aid and the filter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel eroting with dichloromethane, then with 1% 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of N,N-(bis tert-butoxycarbonyl)- 1 - 
{2-[3^2-ammophenyl)propoxy]ethyl}-^ as a light 

yellow ofl. 

'H-NMR (300 MHz, DMSOd6) 8 8.23 (dd, 7= 8.4, 0.9 Hz, 1H), 8.16 (dd, 7= 8.4, 0.9 
Hz, 1H), 7.97 (s, 1H), 6.96 (dt, J- 7.5, 1.6 Hz, 2H), 6.87 (dd, J= 7.5, 1.4 Hz, 1H), 6.62 
10 (dt, /= 73, 1.0 Hz, 1H), 6.57 (dd, /= 8 3, 1.1 Hz, 1H), 5.29 (s, 1H), 4.71 (t, /= 5.3 Hz, 
2H), 3.91 (t, 7= 5.1 hZ, 2H), 338 (t, /« 6.0 Hz, 2H), 2.39 (t, J= 7.4 Hz, 2H), 1.76 (m, 
2H),1.41(brs,18H) 

MS (CI) for C 3 ,Hj9N 5 03 m/z 562 (MH*), 462, 362, 229 
PartC 

15 A solution of the material from Part B in anhydrous dichloromethane (4 mL) was 

added with stirring to a solution of trifluoroacetic acid (2mL) and anhydrous 
dichloromemane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and men it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oil. The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added dropwise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of l-{2-[3<2-aminophenyl)propoxy]emyl}-li/-irm 
amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N5O * C2HF3O2: 

25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

>H-NMR (300 MHz, DMSO-d6) 5 8.87 (br a, 1H), 8.49 (s, 1H), 836 (d, 7- 7.8 Hz, 1H), 
7.83 (d, J » 83 Hz, 1H), 7.72 (t, 7= 73 Hz, 1H), 7.56 (t, 7.6 Hz, 1H), 6.81 (t, 7= 7.6 
Hz, 1H), 6.51 (m, 2H), 6.32 (t, J- 6.8 Hz, 1H), 4.90 (t, J = 4.6 Hz, 2H), 3.85 (t, J = 4.9 
Hz, 2H), 333 (t, J= 6.1 Hz, 2H), 222 (t, 73 Hz, 2H), 1 .55 (m, 2H) 

30 IR(KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 cm* 1 

HUMS (EI) Calculated forC 2 iHz3N 5 0 (M*) 361.1903, found 361.1903 
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Example 19 

4-{[2^4-Ammo-l#-^ 



5 




Part A 

2^1^-Imidazo[4,5^}qumoliii-l-yl)ethanol (1.5 g, 7.0 mmol) was added to a 
stirring mixture of a-bromo-p-tolunitrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 

10 50%), dichlorometbane (20 ml), and beii2yltrime%Iarnmoriiiim chloride (0.06 g, 0J 

mmol). The reaction was maintained for 18 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous fraction was 
extracted with additional dichloromethane. The organic tractions were combined, washed 
with water, dried (MgS0 4 ), filtered, and concentrated. The residue was purified by flash 

15 column chromatography (silica gel, 9/1 dichloromethane/memanol) to provide 1 .8 g of 4^ 
{[2^1#-inridazo[4,5^]c^ol^ 

l H NMR (500 MHz, DMSO-d«) 5 9.22 (a, 1H), 8.41 (s, 1H), 8.40 (d, J-l.l Hz, 1H), 8.17 
(dd, J=8 .3,1.2 Hz, 1H), 7.72 (dt, J=7.6,1.3 Hz, 1H), 7.66 (dt, J-7.6,13 Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, J=8.2 Hz, 2H), 4.97 (t, J=5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, J=5.5 
20 Hz,2H); 

MS(CI)m/e329(M+H). 
PartB 

3-CUoroperoxybenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^Lff-miidazo[4,5^]qumol^ (1.8 g, 

25 5.5 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1 .4 g of l-{2-[(4- 
cyanobenzyl)oxy]emyl}-l#-miid 
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PaitC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4-cyanobenzyI)oxy]ethyl} -li/-imida2o[4,5-c]quinoline-5N-oxidc (1 .4 g, 4. 1 
mmol) and dichloromethane (25 ml). The reaction was maintained overnight and then 

5 concentrated. The resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtration. 
Purification of the solid by recrystallization (isopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 dicMoromethane/metfianol) provided 1.0 g of 4-{[2-(4- 

10 amino- li/-imidazo[4,5<]quinolin- 1 -yl)etlwxy]metriyl}beTizonitrile as a white solid, m.p. 
238.1-239.2 °C 

*H NMR (300 MHz, DMSOd*) 5 8.19 (s, 1H), 8.07 (dd, J-8.2,1.0 Hz, 1H), 7.67 (d, J=>8.4 
Hz, 2H), 7.62 (dd, J=8.4,l.l Hz, 1H), 7.43 (dt, J-7.6,1 3 Hz, 1H), 7.30 (d, JN8.4 Hz, 2H), 
72\ (dt, J-7.6, 1.3 Hz, 1H), 6.56 (s, 2H), 4.86 (t, J-5.1 Hz, 2H), 4.55 (s, 2H), 3.93 (t, 
15 J=5.1Hz,2H); 

IR(KBr)3456, 3285,3117,3069,2228. 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm" 1 ; 

MS (EI) m/e 343.1440 (343.1433 Calculated for C20H17N5O); 
Analysis: Calculated for C20H17N5O: %C, 69.96; %H, 4.99; %N, 20.39. Found: %C, 
20 70.09; %H, 4.90; %N, 20.16. 

Example 20 

2-(Ethoxymethyl>l-(2- 

" l//-imidazo[4^^]quinolme^amine 

25 
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Part A 

A solution of 2-[2^ethoxymetiryiy ltf-M (1.0 g, 

v 3.7 mmol) in N^-dimcthylfonnainido (20 ml) was added dropwiso to a suspension of 
sodium hydride (0. 1 9 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N- 

5 dimemylfonnamide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4-[(6-bromohexyI)oxy]butyl}benzene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous traction was extracted 
with additional ethyl acetate. The organic tractions were combined, washed with water, 

10 dried (MgSO*), filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetate/hexanes) to provide 0.81 g of 2- 

(efooxymethyIHK2-{[6X4i>hen^ 
as a brown oil. 

15 PartB 

3-Chloroperoxybenzoic acid (0.47 g, 1.6 mmol, 60% by weight) was slowly added 
to a solution of 2<emoxymethyI)-l^-{[6^4-phenylbutoxy)hex^ 
imida2o[4,5^]quinoline (0.81 g, 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgSO*), filtered, and concentrated to provide 0.7 g of 2-(ethoxymethyl>l- 

(2-{[6^4-phraylbutoxy)hexyl]oxy}e^ 83 m 

orange solid 

PartC 

25 TrichloToacetyl isocyanate (0.25 ml, 2. 1 mmol) was added dropwise to a solution 

of 2-<ethoxymcthyl)- 1 ^2- {[6^4^henylbutoxy)hexyl]oxy} ethyl)-l//-rrnida2o[4,5- 
c]quinolh>5N-oxide (0.7 g, 1.4 mmol) and mchloTcroerhane (20 ml). The reaction was 
mai ntaine d for 2 hours and sodium methoxide (2.5 ml, 25% in methanol) was added 
dropwise. The reaction was nifiintamed overnight The mixture was filtered and the 

30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetate/methanol) provided 0.22 g of 2-(ethoxymethyI>-l-(2-{[6-(4- 
phertylbutoxy)hexyl]oxy}e^ as a colorless oil. 
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! H NMR (300 MHz, DMSO-d«) 5 8.10 (d, J=7.9 Hz, 1H), 7.62 (d, J=7.9 Hz, 1H), 7.43 (t, 
J=7.3 Hz, 1H), 728-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J=5.3 Hz, 2H), 
3.55 (q, J-7.0 Hz, 2H), 3.33-322 (m, 6H), 2.56 (t, J=7.2 Hz, 2H), L62-1.33 (m, 8H), 1.18- 
1.10 (m,7H); 

MS (EI) m/e 51 8.3263 (518.3256 Calculated for C31H42N4O3); 
Analysis: Calculated for CatH^C* %C, 71.78; %H, 8.16; %N, 10.80. Found: %C, 
71.20; %H, 8.39; %N, 10.68. 

Example 21 

l-{2-[3<Benzyloxy)prop^^ 
amine 




A solution of 2-[2-(ethoxymethyQ-l^^ (1.0 g, 

3.7 mmol) in N,N-dimefcylfoimarnide was added dropwise to a suspension of sodium 
hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) inN^-a^e%Ifc«inamide 
(20 ml). The reaction was maintained for 2 hours followed by fee dropwise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4. 1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
fractions were washed with water, dried (MgS0 4 ), filtered, and concentrated The crude 
product was purified by flash column chromatography (silica gel, 4: 1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3-(berizyioxy)propoxy]ethyl}-2- 
(ethoxymefeyl)-l/f-imidazo[4,5-c]quinoli^ as a brown oil 

l-{2-[3-(benzyloxy)propoxy]ethyl} -2-(ethaxyme%l>ljy-irnida2»[4,5-c]o^oline 
was converted to l-{2-[3-(beii2yloxy)pro 

c]qumolm^amine using the general methods described in Parts B and C of Example20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided fee desired product as a colorless oil. 
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'H NMR(300 MHz, DMSO-d<) 5 8.11 (dd, J=82,0.8 Hz, IH), 7.62 (dd, J=8J, 12 Hz, 
1H), 7.44 (dt, J-7.6,12 Hz, 1H), 7.32-7.19 (m, 6H), 6.56 (s, 2H), 4.85^».77 (m, 4H), 4.26 



(s, 2HX3.84 (t, J=5.4 Hz, 2H), 3 M (q, J=7.0 Hz, 2H), 3.40 (t, J=6.2 Hz, 2H), 326 (t, 
J=62 Hz, 2H), 1.63 (pentet, J=6J Hz, 2H), 1.15 (t, J-7.0 Hz, 3H); 
5 IJ C NMR (125 MHz, DMSO-ds) 6 152.0, 149.5, 145.2, 138.5, 133.3, 128.1, 127.4, 127.3, 
126.8, 126.3, 12625, 121.0, 120.6, 114.8, 71.8, 69.0, 67.5, 66J, 65.4, 64.4, 45.4, 29.4, 
14.9; 

IR(KBr)3305, 174,2970,2925,2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099,754, 
737,698 cm -1 ; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for CuHjoN^). 



According to the general method of Example 20 (Parts A-Q, 2-(l/f-imidazo[4 r 5- 
c]qirinolin-l-yl)ethanol and (3-bromopropyl)benzene were combined to provide l-[2-(3- 
20 phenylpropoxy)ethyl]-l//-imidazo[4,5-c]quinolin-4-amine as a white solid. 



*H NMR (300 MHz, DMSO-d«) 8 8.17 (s, 1H), 8.12 (d, J=72 Hz, 1H), 7.64 (dd, J=8.3,1.0 
Hz, 1H), 7.45 (m, 1H), 724 (m, 1H), 7.16-7.08 (m, 3H), 6.92-6.89 (m, 2H), 6.60 (s, 2H), 
4.81 (t, J-5.1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 329 (t, J=6.1 Hz, 2H), 2.38 (m, 2H), 1.63 
(m, 2H), 1.56-125 (m, 8H). 0.88 (t, J=72 Hz, 3H); 
25 "C NMR (75 MHz, CDQj) 8 151.5, 1445, 142.6, 141.4. 132.6, 128.3, 1282, 127.4, 
127.1, 125.8, 1222, 119.8, 1 15.4, 70.4, 68.6, 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for C21H2JN4O). 



Example 22 

l-[2-(3-Plienylpropoxy)emyl]-l/f-inudazo(4,5-c]qumolin-4-amine 



15 
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Example 23 

H2-{[3^3,4-Dimethylpheny0-2-prop>^yl]oxy}e%l]- 
lH-imidazo[4,5^]quinolin-4-amiiie 




Under a nitrogen atmosphere, l-[2^2-|»opynyloxy)emyl]-lZf.iimda2o[4 > 5- 
c]qumolm^amine (0.5 g, 1.9 mmol), copper (I) iodide (0.036 g, 02 rrrmol), 4-iodo-ortho- 
xylene (0.5 g, 2.1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. DicMorom*s(tripheny^ (0.066 g, 0.1 mmol) was added 

10 and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane containing 
methanol. The insoluble material was isolated by filtration and then recrystallized from 

15 toluene (40 mL) to provide 0.1 g of 1<2- {[3^3, 4-^ethyIphenyi)-2-propynyl]oxy} ethyl]- 
17/-miia^[4,5^]quiiiolin^arrime as a solid, m.p. 214-21 6°C. Analysis: Calculated for 
C23H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: °/oC, 74.24; %H, 5.98; %N, 15.08. 
'H-NMR (300 MHz; DMSO40 5 (ppm) 8.167(s,lH), 8.1 12(d r N7.3Hz,lH), 
7.628(<y«8 JHz,lH), 7.44(t r T=73Hz > lH) > 7^32(U-6.8Hz,lH), 7.078(<U=7.8Hz,lH), 

20 7.024(s,lH), 6.952((U=-7.9Hz,lH), 6.586(s,2H), 4.849(U=5Hz£H), 4.365(s,2H), 
4.015(U=5.6Hz,2H), 2.197(s^H), 2.159(s,3H). 

Examples 24 - 27 

The compounds in the table below were prepared according to the synthetic 
25 method of Reaction Scheme I above using the following general method 
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2<4-Amino-li/-imida^ (25 mg) was placed 

in a 2 dram (7.4 mL) viaL Sodium hydride (1.75 eq of 60% in mineral oil) and N,N- 
dimethylforrnamide (\ mL) were added. The vial was placed on a sonicate* for about 10 
minutes at ambient temperature to allow the alkoxide to form. The halide (1.75 eq) was 

5 added and the vial was placed back on the sonicatox for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm the formation of 
the desired product The reaction niixture was purified by semi-preparative HPLC. The 
semi-prep HPLC tractions were analyzed by LC-APCI/MS and the appropriate tractions 
were combined and lyophilized to provide the trifluoroacctate salt of the desired product, 

10 winch was confirmed by accurate mass and 1 H NMR. The table below shows the structure 
of the tree base and the theoretical mass (TM) and the measured mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


24 


xx N > 


A 


TM = 346.1794 
MM = 346.1795 


25 




A 


TM = 360,1950 
MM "360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


NH 2 


A x 


TM =414.1667 
MM = 414.1678 


27 


ox 

Br 


A 


TM « 424.0899 
MM = 424.0902 



Examples 28-41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 
5 The 4-ammo-li/-imidazo[4^^]qumolin-l -yl alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N,N- 
dmiemylformamide (1 mL) were added. The vial was placed on a sonicator for about 1 
hour at 50°C to allow the alkoxide to form. The halide (1.2 eq) was added and the vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C. The reaction mixture 

10 was analyzed by LC/MS to confirm the formation of the desired product The reaction 
mixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were 
analyzed by LC-APCI/MS and the appropriate fractions were combined and lyophilized to 
provide the trifluoroacetate salt of the desired product, which was confirmed by accurate 
mass and *H NMR. The table below shows the structure of the free base and the 

15 theoretical mass (TM) and the measured mass (MM). 
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Example 


Structure of the Free Base 


Purificari n 


Mass Measurement 


# 




Method 


(Da.) 


28 




A 


TM- 394.1794 
MM- 394.1791 


29 


" v 

Q 


A 


TM* 428.1404 
MM = 428.1396 


30 




A 


TM* 428.1404 
MM =428.1397 


31 


" V 


A 


TM - 408.1950 
MM =408.1956 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da,) 


32 


NH, 


A 


TM = 408.1950 
MM =408.1956 


33 


(J 


A 


TM^ 346.1794 
MM =346.1791 


34 


°b 

CI 


A 


TM = 380.1404 
MM -380.1399 


35 


CI 


A 


TM = 380.1404 
MM =380.1399 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


36 






MM -360.1942 


37 


NH 2 

> 


A 


TM = 360.1950 
MM -360.1941 


38 


NH 2 


A 


TM- 380.1404 
MM =380.1400 


39 


1jO> 

(J 

V 


A 


TM = 371.1746 
MM -371.1751 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


40 


NH 2 

V 


A 


TM = 380.1404 
MM =380.1398 


41 


us 


A 


TM = 376.1535 
MM -376.1536 



Examples 42 - 88 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method. 

The 4-aniino-lif-miidazo[4,5-c]quinolin-l -yl alcohol (25 mg) was placed in a 2 
dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral oil) and N,N- 
dmiemylformarnide (1 mL) were added. The vial was placed on a sonicator for about 15 
to 30 minutes at ambient temperature to allow the alkoxide to form. The halide (1.2 eq) 
10 was added and the vial was placed back on the sonicator for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The senu-prep HPLC fractions were analyzed by LC-APCI/MS and the 
appropriate fractions were combined and lyophilized to provide the trifhioroacetate salt of 
15 the desired product, which was confirmed by accurate mass and l H NMR. The table 
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below shows fee structure f the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da-) | 


42 


NH, 

JO® 


A 


TM- 318.1481 
MM = 318.1482 


43 


°^ 

o V 


A 


TM- 328.1535 
MM -328. 1534 


44 




A 


TM- 377.1488 








MM = 377.1487 








45 


NH 2 


A 


TM- 430.1617 
MM -430.1614 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


46 


NH a 

rvv 

Q 


A 


TM = 371.1746 
MM = 371.1746 


47 




A 


TM = 380.1404 
MM = 380.1394 


HO 


NH 


A 
A 


TM = 430.1617 
MM = 430.1613 


49 




A 


TM = 360.1950 
MM = 360.1949 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


50 


\ 


A 


TM = 346.1794 
MM = 346.1781 


51 


NH 2 

CT V 

b 


A 


TM = 363.1331 
MM = 363.1324 


52 


CI 


A 


TM = 366.1247 
MM = 366.1243 


53 


IT) 

CI 


A 


TM = 400.0858 
MM = 400.0856 
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Example 

# 


Stmrtnr#» nf Vtp** Roc* 
uuiurimc ui tuc rice omsc 


rurmcanon 
Method 


Mass Measurement 
(Da.) 


54 


X3CV 


A 


TM = 364.1331 
MM = 364.1352 




u V 




















55 




A 


TM = 405.1801 
MM = 405.1794 


56 


0 N-0 


A 


TM = 377.1488 
MM = 377.1490 


57 


NH, 


A 


TM- 391.1644 
MM = 391.1637 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


u 

tr 




MCUIOQ 


(Da.) 


CO 

58 




A 

A 


TM =» 391.1644 




I X > 

ifT V 




MM = 101 1617 










0 






59 




A 


TM- 360.1950 








MM = 360.1938 


















u 






60 




A 


TM = 394.1560 








MM = 394.1558 


























CI 






61 


CC^ o 


A 


TM= 394.1560 
MM = 294. 1557 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


62 


a 


A 


TM =» 498 1 171 
1 1VA s HZo. 1 1 / 1 

MM - 428.1 159 


63 




A 


TM» 428. 1824 
MM -428. 1826 


64 


ax 

N 


A 


TM- 385.1903 
MM = 385.1904 


65 


NH, 

b^ 


A 


TM = 385.1903 
MM-385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


66 


1X N > 


A 


TM = 418.2005 
MM = 418.2013 


67 


NH, 


A 


TM = 388.2263 
MM = 388.2257 


68 




A 


tka = Ann 1^11 
MM = 400. 1507 


69 




A 


TM = 382.1794 
MM = 382.1788 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


70 




A 


TM = 332.1637 






MM = 332.1641 


















71 


NH, 


A 


TM = 390.1692 
MM = 390. 1697 






A 


TM = 346.1794 






MM = 346.1791 
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V 

a 


A 


TM = 366.1247 
MM = 366.1241 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 




KJU 

cr a 


A 


IM = 400.1511 
MM =400.1512 


75 


NHj 


A 


TM = 346.1794 
MM -346.1799 


76 


NHL 

1X N > 

3l 


A 


TM =» 360 1950 
MM -360.1953 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


77 


NH, 

JCC> 


A 


TM = 360.1950 
MM = 360.1941 


78 


XjC n > 

o 


A 


TM = 414.1667 
MM 53 414.1670 


79 


6%° 

6 


A 


TM= 452 
NM[M+ff| +, =453 
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Example 


Structure of the Free Base 


Purification 
Metnoa 


Mass Measurement 

/TV, \ 

(Da.) 


.80 


NH 2 

CO/ 


A 


TM= 360 
NM[M+Hf l = 361 


81 




A 


TM° 360 
NM[M+H] +I =361 


82 


NH 2 

ccC 

6 


A 


TM= 374 
NM [M+H] +I = 
375.2 


83 


NH 2 

cf 


B 


TM = 379.1281 
MM = 379.1278 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


84 


s 


B 


TM= 348.1586 
MM = 348.1588 


85 


NH, 


B 


TM = 362.1743 
MM = 362. 1736 


86 


NH 2 

s 


B i 


TM = 362.1743 
MM = 362.1748 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


87 


NH, 


B 


TM = 373.1539 




JW 




MM = 373.1546 










> 








N 






88 


NH 2 


B 


TM = 373.1539 
MM = 373.1543 



Examples 89 - 96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method 
2^4-Aininc-2-butyW/7 f 8>t^^ 
(25 mg) was placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% mmineral 
oil) and N^-Hhmetiiylfonnaniide (1 mL) were added. The vial was placed on a sonicator 
for about 15 minutes at ambient temperature to allow the alkoxide to form. The halide 
10 (1.2 eq) was added and the vial was placed back on the sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC tractions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and lyophilized to provide the triflu roacetate salt of 
the desired product , which was confirmed by accurate mass and *H NMR. The table 
below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


89 




B 


TM=» 412.2030 
MM ='412.2023 




ix. 






90 


NH, 


B 


TM » 392.2576 
MM -392.2575 


91 


NH, 


B 


TM = 446.2293 
MM = 446.2287 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


92 




B 


TM = 4462293 
MM = 4462288 


93 


N 


B 


TM = 4032372 
MM = 4032365 


94 


N 


B 


TM =» 4032372 
MM = 4032370 




NH 












MM =434.3047 
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Example 


Structure of the Free Base 


Purification 
Memou 


Mass Measurement 
(Da.) 


96 


IS"' 


B 


TM = 409^1 14 
MM = 409.21 17 



Examples 97 - 100 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme HI above using the following general method. 

A 1 mL portion of a solution prepared by dissolving 0.5 g of l-(4-amino-l^ 
imidazo[4,5^]qumolin-l-yl)pTopan-2-ol in N,N^rme%lf6nnamide (20 mL) was added 
to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine (54 mg, 
2 eq.) dissolved in N^-drmemylfc^rnamide (1 mL) was added to the vial. The resulting 
10 shiny was sonicated to dissolve the phenol. Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetato salts The products were confirmed by accurate mass and l H NMR The 
15 table below shows the structure of the tree base and the theoretical mass (TM) and the 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


NH 2 






Cf\ # 


TM = 343 




NM[M+Hf ! = 344 
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Example # 


Structure 


Mass Measurement 


98 


NH 2 






CT v 


TM = 384 




NM[M+H] +l = 385 




N 




99 


MH 
nri2 








TM-348 




NM[M+H] +, -349 




P 




100 


NH 2 






CT v 


TM = 430 
NM[M+H] +, =431 



Examples 101 - 104 
The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme HI above using the following general method. 

A 1 mL portion of a solution prepared by dissolving 0.5 g of 2^4-amino-Ltf- 
nriidazo[4 f 5K;]qumolin-l-ylH in N^toelhylfonnaniide (20 mL) was 

added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Tripherxylphosphine 
(51 mg, 2 eq.) dissolved in N,N-<iimemylforniamide (1 mL) was added to the vial Diethyl 
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10 



azodicarboxylate (34 mg, 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated that the reaction was not complete. The solvent was removed under vacuum. 
The resulting ofl was dissolved in 1 mL of tetrahydrofuran contaming tripheuylphosphine 
(2 eq.). Diethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated mat the reaction was 
complete. Hie reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate 
fractions were combined and lyophilized to provide the trifluoroacetate salt of the desired 
product, which was confirmed by accurate mass and ! H NMK The table below shows the 
structure of the free base and the theoretical mass (TM) and the nominal mass (NM). 



Example # 


Structure of the Free Base 


Mass Measurement 


101 




TM = 398 
NMpvl+Hf 1 = 399 


102 


NH 2 

0 / 


TM-357 
NM[M+H] +, = 358 
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Example # 


Structure of the Free Base 


Mass Measuiement 


103 


0 


TM-444 
NM[M+H] +l =445 


104 




TM = 389 
NM[M+H] +1 -390 



Example 105 

1 ^2-Phciioxyethyl)-lif-iinidazo[4,5^]qumolin^-amine 




5 2^4-Ammc-lfrirw\lazo[4 l 5^]q (25 mg, 0.108 mmol) and 

N^-dmiethylformamide (1 mL) were combined. Phenol (12 mg, 0.130 mmol) and 
triphcnylphosphme (34 mg, 0.130 mmol) were added and the resulting slurry was 
sonicated for about 1 minute. Diethyl azodicarboxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained. An additional 

equivalent each of phenol, triphenylphosphme and diethyl azodicarboxylate were added. 
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15 



The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM = 304, NMfM+Hf 1 = 305. 

Example 106 

1 -[( 1 -Fhenoxymethyl)propyl]- l//-rrrudazo[4,5^]qumolin^amme 
NH, 




2^4-Ainmo-l/f-iimd^[4,5^]qu^ (50 mg, 0.195 mmol) 

and N^^dimemylforrnamide (2 mL) were combined. Phenol (37 mg, 0.390 mmol) and 
10 tripherrylphosphine (102 mg) were added followed by diethyl azodicarboxylate (67 mg, 
0.390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
the residue was purified by semi-preparative HPLC using Method A. Mass Measurement 
TM = 332, NM[M+Hf 1 = 333. 



Example 107 

1 - {(LR)-l -[(Prop-2-ynyloxy)memyl]propyl} -lH-irmd^o[4,5-c]qumolm^amine 

f 




Part A 

20 Crude 4-cMoTO-3-nitroquinoline (413.8 g, 1 eq.) was dissolved in dichloromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1 
eq.) was added in a single portion. The reaction mixture was stirred for 1 5 rmnutes. 
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(R)^.)-2-Amino*l-butanol (205 mL, 1.1 eq.) was added drop wise while maintaining me 
temperature of the reaction mixture below 40°C The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80/20 water/methanol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and then sucked dry on the filter overnight to provide 475 g of (2R)-2-((3- 
nitroqumolir>4-yl)amino]butan-l -ol. 
PartB 

10 (2R)-2-[(3 -NitrcKrumolin^yl)ainino]butan- 1 -ol (238 g), isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of CelftedD filter agent to remove the catalyst. The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-ainmoqumolin-4- 

1 5 yI)amino]butan- 1 -ol as an amber ofl. The reaction was run a second time on the same 
scale. 
PartC 

(2R)-2-[(3 -Aminoquinolin-4 -yI)amino]butan- 1 -ol (416.0 g, 1 eq.)and 
triethylorthoformate (1 2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed durmg trie reaction. After -500 mL of ethanol had been 
distilled of£ the reaction mixture was allowed to cool to 50°C under a nitrogen 
atmosphere. Excess triemylx)rmofonnate was removed under reduced pressure to provide 
crude (lR)-2-( 1 H-irmdazo[4, 5-€]quinolin-l -yl)butan- 1 -ol. 
PartD 

25 A mixture of (2/?)-2^1/f-rniidaz^ (434.3 g) and 

acetic anhydride (1.2 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction rnixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium suliate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was combined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 
5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2/l>2-(lH-mnda2o[4,5^]qumolin-l-yl)butyl acetate as a 
10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (2R)-2^1if-mndazo[4,5-c]c^imolm--l-yl)butyl acetate (1 94.0 g, 1 
eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

1 5 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and men stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (2rt>2-{ 1 tf-imidazo [4 ,5 -c] quinolin- 1 -y l)butan- 1 -ol as a solid. 

20 PartF 

(2J?)-2-( l/Mmidazo[4,5 »€] quinolin- 1 -y l)butan- 1 -ol (19 g, 78.8 mmol) was added 
to a mixture of sodium hydroxide (124 mL of 50%), mchloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (11.4 mL, 102 
mmol). The reaction rnixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of 1 - {( 1 R)- 1 -[(prop~2-ynyioxy)memyl]propyl^ -l//-imidazo[4,5- 

30 cjquinoline as a brown liquid 
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3-ChIoropcroxybcnzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 

5 monitored by TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 1 - {(1R)-1 -[(pTop-2-ynyloxy)m^ 

1 0 c]qumoline-5N-oxide as a brown oil which solidified overnight 
PartH 

Trichloroacetyl isocyanate (10.7 mL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
1 5 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 

pressure to provide 2^ ^-trichloro-N-( 1 - {( 1 R)- 1 -[(2-propynyloxy)memyl]propyl }-!//- 

imiteo[4,5^]qumolu>4-yl)acetamide as a yellow solid. 

Parti 

Sodium methoxide (57.5 mL of 25% in methanol) was added to a mixture of the 
20 material from Part H and methanol (250 mL). The reaction rnixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/merhanol to provide a solid The solid was washed with diethyl ether, 
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of I - {( 1 R)- 1 -[(prc^2-ynyloxy)mcthyl]propy 1} - l//-imidazo[4,5 -c] qukolm^amine as a 
crystalline solid. 

! H-NMR (300 MHz, DMSO-dd) 8 8.37 (s, 1 H), 8.19 (d, J-8.3 Hz, 1 H), 7.65 (dd, J=8.3, 
1.5 Hz, 1 H), 7.44 (br t, J=7.6 Hz, 1 H), 7.25 (br t, J=7.6 Hz, 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J=2.0 Hz, 2 H), 3.9<M.10 (m; 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(W=73Hz,3H). 
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Example 108 

K(LR)-l-{[(3-Phenylprop-2-ynyl)oxy]methyl}propyl> 
li7-imidazo[4,5^]quinoIin-4-amine 




Part A 

Under a nitrogen atmosphere 1 - -[(jm5p-2->^yloxy)me%l]propyl} -1//^ 
imida2»[4,5^]quinolin^amine (0.80 g, 125 mmol) and anhydrous N,N- 
dimethylformarnide (60 mL) were combined and then heated to 40°C. Dibenzyl 
dicarbonate (3.98 g, 13.9 mmol) was added. The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicarbonate (1 g) was added. After 1 hour the 
reaction went to completion. The reaction nuxture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide N,N-{bis beiizyloxycarbonyl)-l-{(lJ^ 
[(pTop-2-ynyloxy)memyl]pr^ as a light brown 

oil. The oil was washed with hexane to remove excess dibenzyl dicarbonate. 
PartB 

N,N-(Bi8 benzyloxyairborryl^ 
iima^[4 t 5^]qumolm^arrirne (1.91 g, 3.4 mmol), anhydrous acetonirrile (30 mL) and 
triemylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper (I) 
iodide (0.026 g), mcMorobis(tripheny^ (0.048 g) and iodobenzene 

(0.40 mL, 3.7 mmol) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 
brown liquid This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acctateyhexane/tricthylainiiie to provide 2.1 g of an oiL The oil waa a 
mixture of mono and di benzyloxycarbonyl protected 1 -((Lfl)-1 - {[(3-phenylpTop-2- 
ynyl)oxy]methyl} proj^l)- lH-imidazo[44-c]quinolm^-amine. 
PartC 

5 A portion of the material from Part B (0.8 g), methanol, and sodium methoxide 

(1 .0 mL of 25% in methanol) were combined. After 16 hours analysis by TLC indicated 
mat the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography eluring with 5 % 
methanol in dichlorcmemane to provide a glassy solid. This material was dried under high 

10 vacuum at ambient temperature overnight to provide 03 g of l^(liJ)-l-{[(3i)herrylpTop- 
2-ynyl)oxy]memyl}propyl>l/r-umdazo[4,5^]qum m.p. 63-67°C 

Analysis:. Calculated for C23H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

■H-NMR (300 MHz, DMSO-d6) 6 8.40 (s, 1 H), 8.21 (d, J=8.3 Hz, 1 H), 7.64 (dd, J=8.5, 
15 1.2 Hz, 1 H), 7.43 (br t, J=7.6 Hz, 1H), 7.25-7.40 (m, 5H), 7.22 (br t, J=7.6 Hz, 1 H), 6.61 
(s, 2 H). 5.26 (m, 1 H), 4.41 (s, 2 H), 3.95^.20 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, J=73 Hz, 
3H) 

IR(KBr) 3306, 3171, 1634, 1526, 1100, 755 cm 4 

HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1798. 

20 

Example 109 

l-{(l£)-l-[(3-Pheiiylpropoxy^ 

NH 2 




25 Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 

added to a solution of material from Example 108 Part B (1.3 g) in methanol (-20 mL). 
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The mixture was hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residue was purified by column chromatography eluting with 2.5% methanol in 
dichloromcthane to provide an ofl. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(lit)-l-[(3- 

phenylpropoxy)memyl]p^ as a white crystalline 

solid, m.p. 118-120*0. 

Analysis: Calculated for C23H26N4O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 *H-NMR (300 MHz, DMSOd6) 8 8 39 (s, 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J=8.3, 

1.0 Hz, 1 H), 7.44 (br t, J-7.7 Hz, 1H), 7.05-7.30 (m, 4H), 6.95 (br d, J=6.8 Hz, 2 H), 6.62 

(s, 2 H), 520 (m, 1H), 3.88 (m, 2 H), 3 36 (m, 2 H), 2.37 (br t, J=*7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (m, 2 H), 0.89 (t, J=7J Hz, 3H) 

IR(KBr) 3458, 3109 1639, 1528, 1392, 1250, 760 cm" 1 
15 HRMS (EI) Calculated for C^H^O (M*) 3742107, found 374.2104. 

Examples 110- 112 

Part A 

20 Triemylamine (15 mL) and R-3-ajnino-2-merhylpropan-l -ol (about 0.1 mole of 

crude) were added to a solution of 2,4^chloro-3-mtroquinoline (24.3 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was refhrxed until analysis by TLC 
showed no change. The reaction rnixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexane containing a small 

25 amount of dichloromethane in order to remove the starting quinoline. The residue was 

then recrystaflized from isopropanol to provide 19.0 g of R-3-[(2-chloro-3-rutroqumolh>4- 
y l)arrimo]-2-metliyrpTopan- 1 -ol as a yellow solid. A sample (500 mg) was recrystallized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-176 C C. 
PartB 

30 R-3-[(2<Moro-3-rn^nxr^ (10 g, 33.8 

mrnol), isopropanol (350 mL) and catalyst (~1 g of 5% platinum on carbon) were 
combined and then hydrogenated on a Parr apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-arnmc-2-cMcroquinofa Diethoxymethyl 
acetate (10.0 mL, 61.5 mmol) was added to the crude intermediate and a strong heat of 

5 reaction was observed. The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3^4^Morc-ltf-inmlazo[4,5^]qu^ as a 

yellow/tan solid. 
PartC 

R3^4-CMoro-lJ7-iirmia^ (1.0 g, 3.6 

mmol) and methanolic ammonia (30 mL of -15%) were combined and then heated in a 

1 5 steel bomb at 1 50°C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid This material was 

20 recrystallized from methanoydichloromethane to provide R 3^4-amino-l//-iiiiidazo[4,5- 
c]qumolm-l-yl)-2-methylpropan-l-ol as colorless solid, m.p. 258-26 1°C. Analysis: 
Calculated for Ci4H l6 N 4 0: %C, 65.61, %H, 6.29; %N, 21 .86; Found: %C, 65.50, %H, 63, 
%N,21.7. 
PartD 

25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method. 

R 3^4-AmirK>-l //-iniidazo[4,5^]qumolrn-l -yl)-2-methylpropan- 1 -ol (25 mg) was 
placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 equivalents of 60% in mineral oil) 
and N^niimemylformamide (1 mL) were added. The vial was placed on a sonicator for 

30 about 1 5 minutes at 50°C to allow the alkoxide to form. The halide (1 2 equivalents) was 
added and the vial was placed back on the sonicator for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by semi-preparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-APCI/MS and the appropriate fractions were combined and 
lyophilized to provide the trifluoroacetate salt of the desired product, which was confirmed 
by accurate mass and ! H NMH The table below shows the structure of the tree base and 
the theoretical mass (TM) and the measured mass (MM), 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


110 


rry 

Of\^L Ch,ral 

' K 

N 


A 


TM = 371.1746 
MM = 371.1749 


111 


MM, 

| ' Chlrai 


A 


TM - 402.2420 
MM = 402.2413 


112 


Wi 

^JS^ Chlrai 

"JO 


A 


TM*= 380.1404 
MM = 380.1402 
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Example 113 
1 -[(Benzyloxy)methylH/^ 




5 Sodium hydride (0.48 g of 60%, 1 1.9 mmol) was added to a suspension of LfY- 

nnidazo[4,5^]o^olin-4-amine (2.0 g, 10.9 mmol) in N^-dimethylformamide. The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. The filtrate was diluted with water and an oil 

separated. The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
obtained. This material was slurried with refluxing ethyl acetate (-5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

1 5 combined with the precipitate to provide 0.8 g of solid. This solid was recrystallized from 
ethanol (~5 mL) to provide 0.6 g of 1 -[(benzyloxY)methYl]-l^ 
amine, mp. 168-172*C. 

Analysis: Calculated for CgHi^O: %C, 71.0; %H, 5.3; %N, 18.4; Found: %C, 70.9; 
%H, 5,3; %N, 18.4. 
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Example 114 

H2-{3-[4-(Dime%lambo)phe 




5 Using the general method of Example 12 Part A, N,N-(bis /ert-butoxycarbonyl)- 1 - 

[2^2-propynyloxy)emyl]^ ( 2.5 g, 5.36 mmol) was 

reacted with 4-iodo-^^iime%lanilinfi (1.46 g, 5.89 mmol) at 70 °C The reaction was 
judged complete at 30 minutes. Hie solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

1 0 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 cUcMoromcthane/methanol) to 
provide 0.883 g of terr-butyl l-[2^{3-[4^dimemylanr^ 
1 tf-irnidazo[4,5-c] qinnolin^-ylcarbarnate as a brown solid. 
MS (CI) for C 33 H 39 N 3 05 m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using me general method of Example 12 Part B, /erf-butyl l-[2-{{3-[4- 
(dmemylammo)phenyl]pTop-2-ynyl} oxy)emyl]-l^ 

(0.883 g, 1.507 mmol) was hydrogenated to provide 0.783 g of tert-butyl \^2-{3-[4- 
(dimethylamirio)phcriyl]r^^ as a 

20 brown solid. 

MS (CI) for C 3 3H43N 3 0 5 m/z 590 (MH 4 ), 490, 390, 229 
PartC 

Using the general method of Example 12 Part C, /erf-butyl l-<2-{3-[4- 
(dimetbylarrimo)phenylfr 
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g, 1 .327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of 1 -(2-{3-[4- 
(drmemylamko)pherryl]propoxy} emyl)-lH-mudazot4 > 5^]qumolm^aniine 
(trifluoroacetate)u as a white solid, m.p. 137-140°C. 
5 Analysis. Calculated for C23H27N5O (QHFjOdu: %C, 54.83; %H, 522; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N, 1227 

! H NMR (300 MHz, DMSO-d«) 8 9.04-9.1 1 (bs, 2 H), 8.49 (s, 1 H), 836 (d, J = 7 3 Hz, 1 
H), 7.83 (d, J = 83, 1 H), 7.74 (t, J = 83 Hz, I H), 7.56 (t, J = 6.8 Hz, 1 H), 6.71 (d, J - 
7.8 Hz, 2 H), 6.60 (m, 2 H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J » 4.9, 2 H), 327 (t, J = 5.9, 2 
10 H), 228 (s, 6 H), 2.25 (t, J - 7.8, 2 H), 1.54 (p, J = 6.4, 6.8, 2 H) 
MS (CI) for C23H27N5O m/z 390 (MH*), 229 

Example 115 

I -{2- {[(2£)-3-Phenyrprop-2-enyl]oxy} ethyl)-l//-iiiiidazo[4,5^]quinolm^amine 

NH 2 




15 

Part A 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral ou, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous (ihrie%lforrnamide (10 mL) and 2^1i/-inridazo[4,5^]qiimob 

20 (0.902 g, 423 mmol) was added to me flask and heated to 60 °C for 20 minutes. By 

syringe cinnamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product The volatiles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 

25 organic tractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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chromatography over silica gel (95/5 dichloramethane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of H2-{[(2£>3-phenylprop-2- 
eiryl]oxy}e%l).lH-irmdazo[4,5<]qukolme as a glassy solid. 
MS (CI) for C 2 iH l9 N 3 0 m/z 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Part B, l-{2- {[(2£>3-phenylprop-2- 
cnyI]oxy}e%I)-l/f-inndazo[4 f 5H:]qumolme (0.652 g f 1.98 mmol) was oxidized to 
provide 0.67 g of l^-{[(2£)-3-phenylp^ 

c]quinoline-5N-oxide. The resulting brown solid was used without further purification. 
10 PaitC 

A round bottom flask was charged with a stir bar, 1 -<2- {[(2jE>3>phenylprop-2- 
enyl]oxy}emylH#-irn^ (0.67 g, 1.98 mmol), 

dichloromethane (15 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesulfonyi chloride (0.415 g, 2.18 mmol) was added in several 

15 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
wife dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1 - 
(2-{[(2£)-3-phenylprc9-2-enyl]oxy}e%^ as a white 

fluffy solid, rap. 1 83.7-1 84.3°C. 

Analysis. Calculated for C21H20N4O: %C, 73.23; %H, 5.85; %N, 16.27. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 l E NMR (300 MHz, DMSO-d«) 5 8.19 (s, 1 H), 8.12 (d, J = 7 3 Hz, 1 H), 7.62 (d, J «= 8.3 
Hz, 1 H), 7.43 (t, J - 8 3 Hz, 1 H), 7.19-731 (m, 6 H), 6.61 (s, 2 H), 6.33 (d, J = 15.6 Hz, 
1 H), 6.17 (dt, J - 16.0, 52 Hz, 1 H), 4.84 (t, J = 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
= 5.4, 2 H) 

MS (CI) for CnHaoNiO m/z 345 (MH*), 270, 229 

30 
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Example 116 
2-Octyl- 1 - {2-[(3 -phenylrxop-2-yny l)oxy]etbyl} - 
lH-imidazo^^^quinolb-^amine 




Part A 

Using the general method of Example 1 Part A, 2-(2-octyl-lif-imidazo[4,5- 
c]quinolin-l-yl)ethanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 44.25 mmol) to provide 4.84 g of 2-octyl-l-[2-(prop-2-ynyloxy)ethyI]- 
10 1 //-imidazo[4,5-c]quino!ine as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyl-l-[2-(prop-2- 
ynyloxy)emyl]-l/f-imidazo[4,5^]qumoline (4.84 g, 13.32 mmol) was reacted with 
iodobenzene (1.7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
4.2 g of 2^tyl-l-{2-[(3-phenylpTop-2-ynyl)oxy]emyl}-l^-inu as a 

pale yellow soK<L 

MS (CI) for C29H33N3O m/z 440 (MH*) f 291 
20 PartC 

Using the general method of Example 1 PartB, 2-octyl- 1 - {2-[(3-pheny rprop-2- 
ynyl)cixy]c^l}-l//-imidazo[4,5-c]qumolrne (2.2 g, 5.004 mmol) was oxidized to provide 
2.28 g of 2-octyl-l - {2-[(3-pherrylpruFh2-ynyl)^ 
oxide as an oil 
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PaitD 

Using fte general method of Example 1 15 Part C, 2-octyl-l-{2-[(3-phenylprop-2- 
y*yT)oxy]cthyl}.W-i m id a20 [4^)<^ 0 li M .5H*xi<k (22 g, 4.83 mmol) was urinated. 
The resulting brown solid was purified by trituration with ethyl ether and recrystalhzation 
from 2-ptopanol to provide 123 g of 2Kx^l-l-{2-[(3-phenylprop-2-ynyl)oxy]ethyl}-lJ/. 
imidazo[4,5-c]quirK>hV4-anune as a white crystalline solid, m.p. 138-138.7°C. 
Analysis. Calculated for C29H14N4O: %C, 76.62; %H, 734; %N, 12 32. Found: %C, 76.6; 
%H, 7.49; %N, 12.19 

'HNMR (300 MHz, DMSO^) 8 8.07 (d, J= 8.3 Hz, 1 H), 7.62 (d, J= 8.3 Hz, 1 H), 7.41 
(t, J = 6.8 Hz, 1 H), 7.27-7.36 (m, 3 H), 7.18-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J = 4.9 
Hz. 2 H), 4.34 (s, 2 H), 4.00 (t, J = 4.9, 2 H). 2.94 (t, J = 7.8 Hz, 2 H), 1.83 (p, J = 7.3, 73 
Hz, 2 H), 1.22-1.43 (m, 10 H), 0.85 (t, J = 6.8 Hz, 3 H) 
MS (CI) for C29HMN4O m/z 455 (MH*), 283 

Example 117 
2<>ctyl-l-[2^3^h<niylpTopoxy)ethyl]-l/^ 




Part A 

20 Using the general method of Example 12 Part B, 2-octyl-l-{2-((3-phenylprop-2- 

ynyl)oxy]emyl}-lff-hnidazot4,5-c]q^iinoline (2.0 g, 4.55 mmol) was hydiogenated to 
provide 1.78 gof 2-octyl-l-[2<3-phenylpropoxy)e%l]-l^ as a 

white solid. 

'HNMR (300 MHz, DMSO-dj) 5 9.15 (s, 1 H), 8.41 (d, J = 9.78 Hz, 1 H), 8.16 (d, J = 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m, 2 H), 4.85 (U = 4.9 Hz, 2 
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H), 3.84 (t, J = 4.9, 2 H), 3.25 (t, J -5.9 Hz, 2 H), 3.04 (t, J -7.8 Hz, 2 H), 231 (t, J = 8.3 
Hz, 2 H), 1.91 (p, J = 7.3, 7.3 Hz, 2 H), 1.59 (p, J = 8.8, 5.8 Hz, 2 H), 125-1.49 (m, 10 H), 
0.85 (t, J = 7.3 Hz, 3 H) 
PartB 

5 Using the general method of Example 1 Part B, 2-octyl-l-{2-(3- 

phenyIpropoxy)ethyl]-l//"hiiidazo[4,5^]qumolM (1.78 g, 4.03 mmol) was oxidized to 
provide 1.8 gof 2-octyM-[2^3imeiryipro^ 
oxide as an oiL 
PartC 

10 Using the general method of Example 115 Part C, 2-octyl-l-[2-(3- 

phcnylpropoxy)etoyl]-li/-irm (1-85 g 4.03 mmol) was 

animated- The resulting brown solid was purified by trituration with ethyl ether and 
recrystallization from acetonitrile to provide 031 g of 2-octyl- 1 -[2-(3- 
pheiiylpiupoxy)emyl]-l^ as a white crystalline solid, 

15 m.p. 103.8-104.5°C. 

Analysis. Calculated for C29H38N4O: %C, 75.94; %H, 8.35; %N, 1222. Found: %C, 
75.71; %H, 8.46; %N, 12.22 

'H NMR (300 MHz, DMSO-de) 5 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
(t, J = 7.8 Hz, 1 H), 7.21 (t, J = 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J = 5.4, 1.9, 2 
20 H), 6.45 (s, 2 H), 4.73 (t, J =* 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 3.24 (t, J = 5.9 Hz, 2 H), 
2.97 (t, J = 7.8 Hz, 2 H), 2.39 (t, J = 7.8 Hz, 2 H), 1.85 (p, J = 7.3, 7.8 Hz, 2 H), 1.62 (p, J 
= 6.8, 6.3 Hz, 2 H), 1.24-1.44 (m, 10 H), 0.84 (t, J - 6.8 Hz, 3 H) 
MS (CI) for C29H38N4O m/z 459 (MH*), 373, 285 
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Example 118 
2-Memyl-l-{2-[(3-phenylprop-2-ynyl)oxy]ethyl}- 
l#-innMazo[4,5^]quinom>4-amine 




5 

Part A 

Using the general method of Example 1 Part A, 2-(2-methyl-l//>imidazo[4,5- 
c]qumoh*n-l-yl)ethanol (4.0 g, 17.6 mmol) was reacted with propargyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-mcAyl-l -[2-(prop-2-yrryloxy)ethyl]- 
1 0 1 tf-miidazo{4,5^]qumoline as a dark brown oil. 
MS (CI) for CusHuNjO m/z 266 (MH*), 184 
PartB 

Using the general method of Example 12 Part A, 2-methyl- 1 -[2-(prop-2- 
ynyIoxy)emyl]-l/f-mmlazo[4,5^ (3.6 g, 13.57 mmol) was reacted with 

1 5 iodobenzene (1 .7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 

was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
then extracted with dichloromethane (3x). The organic s were combined, washed with 
water (3x), washed with brine, dried with anhydrous sodium sulfate, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 o^cUoromethane/methanol) and recrystallization from acctonitrile to 
provide 1.94 gof 2^e%l-l-{2-[(3-phenyrp^ 
c]qurnoline as a light yellow solid. 
MS (CI) for C22H19N3O m/z 342 (MH*), 228 
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Using the general method of Example 1 Part B, 2-methyl-l-{2-[(3-phenylprop-2- 
ynyOoxylcthylJ-l^iirudazo^jS^qumolirie (1.0 g, 2.93 mmol) was oxidized to provide 
1.3 g of 2-methyl- 1 - {2-[(3-phraylprop-2-ynyl)oxy]eto^ 
5 5N-oxidc as a tan solid 

! H NMR (300 MHz, DMSO-d«) 8 8.94 (a, 1 H), 8.78 (d, J = 8.3 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m, 2 H), 7.26-7.35 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J - 5.4 Hz, 2 H), 
434 (a, 2 H), 4.04 (t, J = 4.9, 2 H), 2.66 (s, 3 H) 
PartD 

10 Usmg the general method of Example 115 Part C, 2-methyl- 1 - {2-[(3-phcnylpTop- 

2-ynyI)oxy]ethyl}-l//^miidazo[4,5^]qumolme-5N-oxide (1.05 g, 2.93 mmol) was 
animated The resulting tan solid was purified by trituration with ethyl ether, 
recrystalization from toluene, chromatography over silica gel (98/2 
djchloromethane/methanol) to provide 0.261 g of 2-methyl- 1- {2-[(3-phenyIprop-2- 

1 5 ynyI)oxy]cthyl} -LW-irmdazo[4,5-e]qmnolm^amme as a white powder, m.p. 
142.7-143.3°C 

Analysis. Calculated for C22H20N4O: %C, 74.14; %H, 5.66; °/oN, 15.72. Found: %C, 
73.97; %H, 5.77; %N, 15.77 

! H NMR (300 MHz, DMSO-d<0 6 8.08 (d, J « 8.3 Hz, 1 H), 7.61 (d, J = 8.3 Hz, 1 H), 7.4 1 
20 (t, J = 83 Hz, 1 H), 7.28-735 (m, 3 H), 7.12-7.24 (m, 3 H), 6.52 (s, 2 H), 4.77 (t, J - 4.9 
Hz, 2 H), 436 (s, 2 H), 4.02 (t, J - 4.9, 2 H), 2.62 (s, 3 H) 
MS (CI) for C22H20N4O m/z 357 (MH*), 243, 199 
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10 



Example 119 
2-Me%l-l-[2^3-phrayIpropoxy) 

f|IH 2 

f 




Part A 

Using the general method of Example 12 Part B, 2-methyl- 1 - {2.[(3-phcmylprop-2- 
yny0oxy]ethyI}-liT-iimo^[4^^]qumolme (0.9 g, 2.636 mmol) was hydrogenated to 
provide 0.845 g of 2-memyl-l-[2-(3-pheriylpro^ ^ 
a white solid. 

! H NMR (300 MHz, DMSO^) 5 9.12 (s, 1 H), 8.44 (d, J = 73 Hz, 1 H), 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 ft J - 4.9 Hz, 2 
H), 3.85 ft J - 5.4 Hz, 2 H), 3.23 ft J = 6.4, 2 H), 2.70 (s, 3 H), 2.3 ft J - 7.8 Hz, 2 H), 
1 .58 (p, J - 6.36, 636 Hz, 2 H) 
PartB 

15 Using the general method of Example 1 Part B, 2-methyl-l-[2-{3- 

pheny lpropoxy)cthyl]- li/-irmda2o[4,5^]qurnoline (0.845 g, 2.45 mmol) was oxidized to 
provide 0.88 gof 2-memyM-[2-(3-pheirylpr^ 

5N-oxide as a glassy solid. Material was used without further purification. 
PartC 

20 Using the general method of Example 1 15 Part C, 2-methyl- 1-[2-(3- 

phenylpropoxy)ethyl]- L^-hTudazo^^-cJqumoIirie-SN-oxide (0.88 g, 2.45 mmol) was 
aminated. The resulting brown solid was purified by trituration with ethyl ether and 
^crystallized from toluene to provide 0.596 g of 2-memyl-l-[2-<3-phenylpropoxy)ethyI]- 
li/-iirmIazo[4 5 5-c]qumoti as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for C22H24N4O: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
73.21; %H, 6.66; %N, 15.58 

! H NMR (300 MHz, DMSO-d*) 6 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 7.3 Hz, 1 H), 7.41 
(t, J = 7.3 Hz, 1 H), 7.22 (t, J - 8.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
5 2 H), 6.52 (s, 2 H), 4.73 (t, J « 4.9 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 3.24 (t, J = 6,4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t, J = 8.3 Hz, 2 H), 1.62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 347, 199 

Example 120 

10 2-(Methoxyethyl)-l - {2-[(3-phcnylprop-2-ynyl)oxy]ethyl} - 

lif-inudazo[4,5^]quinolin-4-ainine 




Part A 

15 Using the general method of Example 1 Part 2-[2-(methoxyethyl>lH-nnidazo[4,5- 

c]quinolm-l-yl]ethanol (2.53 g, 9.33 mmol) was reacted with propargyl bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2-(methoxyethyi)-l-[2-(prop-2- 
ynyloxy)ethyl]-l//-maidazo[4 1 5-c]qumoline as an otL 
MS (CI) for C18H19N3O2 m/z 310 (MH*), 278, 196 

20 PartB 

Using me general method of Example 12 Part A, 2-(methoxyethyl>l-[2-(prop-2- 
ynyloxy)ethyl]-l/^imidazo[4,5-c]qumolme (2.72 g, 1.79 mmol) was reacted with 
iodobenzene (1 . 1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
25 resulting oil partitioned between dichJoromethane and 5% aqueous sodium bicarbonate. 
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The aqueous layer was extracted with dichloromethane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dichloromethane/meuianol) and trituration with hexane to provide 
5 2.39 g of 2{methoxyethylH-{2-[(3-phen^ 
cjquinoline as a yellow solid 
MS (CI) for CaiEfeNjOi m/z 386 (MH 4 ), 354, 270 
PartC 

Using the general method of Example 1 Part B, 2-(methoxyethyl)-l - {2-[(3- 
10 phenylprcp-2-yny0oxy]ethy^ (1.19 g, 3.097 mmol) was 

oxidized to provide 124 g of 2^methoxyetbylH-{2-[(3-pher^ 
l//-imidazo[4,5^]quinoline-5N-oxide as an glassy solid. 
PartD 

Using the general method of Example 115 Part C, 2-{methoxyethyl)-l-{2-[(3- 
1 5 phenylprop-2-ynyI)oxy]ethyl}- l/T-imida2o[4,5^]quinoline-5N-oxide (1 .243 g, 3.097 

mmol) was animated. The resulting brown oil was purified by chromatography over silica 
gel (98/2 &chlcroinethane/methanol), rc crystallization from ethyl acetate and acetonitrile 
to provide 0379 g of 2^methoxyethyIH-{2-[(3-pheny 
inridazo[4,5^]quinohn^amine as a white solid, nup. 134.5-135.5 °C. 
20 Analysis. Calculated for C24H24N4O2: %C, 71.98; %H, 6.04; %N, 1 3.99. Found: %C, 
72.21; %H, 5.98; %N, 14.29 

! H NMR (300 MHz, DMSO-d«) 6 8.09 (d, J - 8.3 Hz, 1 H), 7.62 (d, J - 8.3 Hz, 1 H), 7.41 
(t, J - 8.3 Hz, 1 H), 728-7.36 (m, 3 H), 7.18-7.24 (m, 3 H), 6.50 (s, 2 H), 4.82 (t, J - 4.9 
Hz, 2 H), 4.36 (s, 2 H), 4.01 (t, J -4.9, 2 H), 3.84 (t, J = 6.8 Hz, 2 H), 3.29 (s, 3 H), 3.23 
25 (t,J = 6.8Hz,2H) 

MS (CI) for C24H34N4O2 m/z 401 (MH*), 255, 183 
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Example 121 

2^-MethoxyethyI)-l-t2-(3-phcnylpropoxy)cfcyl]- 
lJf-imida2o[4^<]quinolin^amine 




Part A 

Using the general method of Example 12 Part B, 2-(2-methoxyethyl)-l-{2-[(3- 
phenytprop-2-ynyl)oxy] ethyl} -1^ (1.2 g, 3.1 1 mmol), was 

hydrogenated to provide 1.01 gof 2^2-methoxyethyl>l-[2^3-phenylproTwxy)e%l]-Lff- 
1 0 imidazo[4,5-<]quinoline as an oil. 

MS (CI) for C24H27N 3 Q2 m/z 390 (MH*), 235 
PartB 

Using the general method of Example 1 PartB, 2-{2-methoxyethyl)-l-[2-(3- 
pherryIpropoxy)ethyl]-lif-iniidazot4,5<]quinolme (1.01 g, 2.60 mmol) was oxidized to 
15 provide 1.05 g o f 2-<2-methoxyethyI)- 1 - [2-(3 -phenylpropoxy)ethyl]- lif-imidazo^- 
c]quinoline-5N-oxide as an brown oil- 
Part C 

Using the general method of Example 115 Part C, 2K2-methoxyethyl>l-{2-(3- 
phenylpTopoxy)ethyl]- 1 //-mudazo[4 ? 5^]quinoline-5N-oxide (1.05 g, 2.601 mmol) was 
20 arninated The resulting brown solid was purified by chromatography over silica gel (98/2 
dichlorometriarie/rnethanol), recrystallization from ethyl acetate/hexane to provide 0.1 1 1 g 
of 2-{2-methoxyethyl)- 1 -[2^3^henyrpropoxy)e%l]-l^ 
as a white solid, m.p. 103.8-104.5°C. 

Analysis. Calculated for C24H28N4O2 (H 2 0)oa: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
25 %C, 70 J8; %H, 6.80; %N, 13.57 
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'H NMR (300 MHz, DMSO-d«) 8 8.09 (d, J = 7.3 Hz, 1 H), 7.63 (d, J = 8.3 Hz, 1 H), 7.42 
(t, J - 6.8 Hz, 1 H), 7.22 (t, J - 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J = 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 (t, J = 4.9 Hz, 2 H), 3.86 (t, J = 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 3.30 
(s, 3 H). 322-3.28 (m, 4 H), 2 39 (t, 1=8.3 Hz, 2 H), 1.62 (p, J - 8.3, 6.4 Hz, 2 H) 
5 MS (CI) for CmHj^Oz m/z 405 (MH 4 ), 373, 235 



1 5 imidazo[4,5-c]quinolin-l-yl]ethanol (1 .39 g, 5.123 mmol) was reacted with propargyl 

bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2-(ethoxymethyl)-l- 
[2-{prop-2-ynyloxy)ethyl]-lif-^ as an oil. 

MS (CI) for C I8 H|9N 3 02 m/z 310 (MH 4 ), 371, 270 
PartB 

20 Using the general method of Example 12 Part A, 2-(ethoxymethyl)-l-[2-(prop-2- 

ynyloxy)emyl]-l/r-inudazo[4 t 5^]o^oline (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The vola tiles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fractions were combined, washed 



Example 122 
2^moxymemyl)-l-{2-[(3-prier^ 

l^-rmida2o[4,5^]qumolm^amme 




Part A 



Using the general method of Example 1 Part A 2-[2-(emoxymethyl)-li/*- 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown ofl. The oil was purified by chromatography over silica gel 
(98/2 dichloromethane/methanol) to provide 125 g of 2<ethoxymethyi)-l-{2-[(3- 
pheny lprop-2-ynyI)oxy] ethyl } - 1/f-imidazo [4,5-c]quinoline as a brown glassy solid. 
5 MS (CI) for C24H23N3O2 m/z 386 (MH*), 342, 272 
PartC 

Using me general method of Example 1 Part B, 2-{cthoxymethyl)-l - {2-[(3- 
pheny lprop-2- ynyi)oxy]ethyI } - li/-imidazo [4,5-cJquinoline (0.655 g, 1.70 mmol) was 
oxidized to provide 0.68 g of 2-(emoxymcrthyl)4-{24(3-phe^ 
1 0 l/f-imidazo[4,5^]quinoline-5N-^xide as an oil 
PartD 

Using the general method of Example 1 1 5 Part C 2-{ethoxymethyI>- 1 - {2-[(3- 
phenylpror>-2-ynyl)oxy]ethyl} - LF/-miidazo(4,5^]quinoline-5N-oxide (0.682 g, 1 .700 
mmol) was animated. The resulting brown solid was purified by chromatography over 
15 silica gel (98/2 dicWorometrme/methanol) to provide 0297 g of 2^e(hoxyme1hyl)-l-{2- 
[(3i)herrylpn^2-ynyl)oxy]et^ as a white granular 

solid, m.p. 110.8-111.7 °C. 

Analysis. Calculated for C24H24N4O2 (H 2 0)o.i: %C, 71.66 ; %H, 6.06; %N, 13.93. Found: 
%C, 71.56; %H, 5.96; %N, 13.74 
20 'H NMR (300 MHz, DMSO-d«) 5 8.13 (d, J - 7.8 Hz, 1 H), 7.63 (d, J = 8.3 Hz, 1 H), 7.44 
(t, J =» 6.8 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.19-7.26 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J = 5.4 
Hz, 2 H), 4.81 (s, 2H), 4.38 (s, 2 H), 4.03 (t, J =- 5.9, 2 H), 3.55 (q, J = 6.8, 7.3 Hz, 2 H), 
1.15 (t, J -6.8 Hz, 3 H) 

MS (CI) for C24H24N4O2 m/z 401 (MH*), 371, 285 
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Example 123 
2-Butyl-l-{2-[(3-phcnylprop-2-ynyl)oxy]ethy!}- 
1 /f-imidazo [4,5 -c] quinolin-4-amme 




5 

Part A 

Using the general method of Example 1 Part A, 2^2-butyI-l/f-imida2o[4^- 
c]quinolin-l-yl)emanol (5.0 g, 18.56 mmol) was reacted with propargyl bromide (80% in 
toluene, 63 mL, 55.62 mmol) to provide 4.02 g of 2-butyl- 1 ^2-(prop-2-ynyloxy)emyl]- 
10 lif-irnidazo^^^Jquinoline as a tan solid. 

MS (CI) for C19H21N3O m/z 308 (MH*), 268, 220 
PartB 

Using the general method of Example 12 Part A, 2-butyl-l-[2-(pror>-2- 
ynyloxy)e%l]-l^imida2o[4,5^]qumolir« (4.0 g, 13.08 mmol) was reacted with 

15 iodobenzene (1.6 mL, 14.38 mmol) at 90 °C After 15 minutes the reaction was judged 
complete. The volatilcs were removed under reduced pressure and the resulting oil was 
purified by chromatography over silica gel (98/2 dichloromethane/memanol) and 
recrystallization from mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyl-l-{2- 
[P-phenylpTop-2-yityl^ as a tan solid 

20 PartC 

Using the general method of Example 1 Part B, 2-buryl-l-{2-[(3-phenylprop-2- 
ynyl)oxy]e%I}-Lff-mMi^ (1.0 g, 2.61 mmol) was oxidized to provide 

1.0 g of2-butyl-l-{2-[(3-pheirylp 
oxide as an oil 
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PartD 

Using the general method of Example 1 1 5 Part C, 2-butyl- 1 - {2-[(3-phenylprop-2- 
ynyi)oxy]ethyl} -l//-imidazo[4^^]quinolinc-5N-oxide (1.04 g, 2.60 mmol) was aminated. 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

5 chromatography over silica gel (8/2 dichloromethane/ethyl acetate, 98/2 

dichloromethane/methanol) to provide 0.450 g of 2-butyM - {2-[(3-phenylprop-2- 
yny I)oxy]ethyl } - 1 tf-irnidazo [4,5-c] qumolin-4-amine as a white powder, m.p. 133-140 °C. 
Analysis. Calculated for C23H26N4O (H 2 0>u: %C, 74.67 ; %H, 6.62; %N, 13.93. Found: 
%C, 74.65; %H, 6.60; %N, 14.00 

10 ! H NMR (300 MHz, DMSO-d«) 5 8.08 (d, J - 7.8 Hz, 1 H), 7.61 (d, J = 73 Hz, 1 H), 7.41 
(t, J - 7.3 Hz, 1 H), 7.29-7.36 (m, 3 H), 7.17-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - 4.9 
Hz, 2 H), 4.34 (s, 2 H), 4.01 (t, J - 4.9, 2 H), 2.95 (t, J - 8.3 Hz, 2 H), 1.81 (p, J « 73, 83 
Hz, 2 H), 1.44 (sextet, J - 73, 73, 7.8 Hz, 2 H), 0.93 (t, J - 73 Hz, 3 H) 
MS (CI) for C25H26N4O m/z 399 (MH*), 283, 267 

15 

Example 124 
2-Butyl-l-[2^3-phenylprorx)xy)euty^ 




Part A 

20 Using the general method of Example 12 Part B, 2-butyl- 1- {2-[(3-phenylprop-2- 

yiryI)oxy]etoyl}-l/Mniida^ (2.4 g, 6.26 mmol) was hydrogenated to 

provide 1.67 g of 2-butyl-l-[2-(3-phenylpic^ as a 

white sotid 

MS (CI) for C23H29N3O m/z 388 (MH*), 279 
25 PartB 



131 



WO 02/46189 



PCTAJS01/44S581 



Using the general method of Example 1 Part B, 2-buryl-l-[2-(3- 
phcnylpropoxy)e%l]-l/f-iinidazo[4,5^]quinoline (1.68 g, 4.34 mmol) was oxidized to 
provide 1.75 g of 2-butyi-l -[2-{3-phenylpropoxy)ethyl]- li/-imidazo[4,5--c]quinoline-5N- 
oxide as glassy solid. 
5 MS (CI) forCisHaNjOi m/z404 (MH*), 388 
PartC 

Using the general method of Example 115 Part C, 2-butyl-l-[2-{3- 
pbenyrpropoxy)emyI]-l#-i^ (1.75 g, 4.34 mmol) was 

am bated. The resulting tan solid was purified by recry stall ization from acetonitrile to 
10 provide 0.572 g of 24nityl-H2^3-phenyrpropoxy^ 
amine as tan crystalline solid, m.p, 80.8-81.3 °C. 

Analysis. Calculated for C23H30N4O (H 2 0)oj: %C, 73.61 ; %H, 7.56; %N, 13.73. Found: 
%C, 73.3; %H, 7.65; %N, 13.67 

*H NMR (300 MHz, DMSO-d*) 5 8.07 (d, J - 8.3 Hz, 1 H), 7.62 (d, J = 83 Hz, 1 H), 7.41 
15 (U = 73 Hz, 1 H), 7.21 (t, J = 73 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J = 73 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J = 4.4 Hz, 2 H), 3.80 (t, J = 4.9, 2 H), 3.24 (t, J = 5.9 Hz, 2 H), 2.98 
(W = 7.8Hz,2H),2.39(W = 7.8Hz,2H), 1.84(p,J-73, 83 Hz, 2 H), 1.62 <p, J = 7.8, 
5.9 Hz, 2 H), 1.48 (sextet, J = 73, 73, 7.8 Hz, 2 H), 0.95 (t, J - 7.3 Hz, 3 H) 
MS (CI) fox C23H30N4O m/z 403 (MH 4 ), 213 

20 

Example 125 
1 -[2^enzyloxy)ethyl]-2^ethoxYme 




Part A 

25 Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2- 

(emoxyme%l>lH-rmidazo[4,5-c]qumoline (0324 g, 0.897 mmol) was oxidized to 
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provide 0338 gof H2<benzyloxy>^ 

5N-oxidc as a brown oil. 

PartB 

Using the general method of example 115 Part C, l-[2^enzyloxy)ethyl}-2- 
5 (ethoxymemyl>li/-irn^ (0339 g, 0.897 mmol) was 

animated. The resulting tan solid was purified by recrystaHized from acctonitrile to 
provide 0.187 g of l-[2-(bciizyloxY)cmylH^ 
4-amine as a white powder, m.p. 144.5-146.0 °C. 

Analysis. Calculated for C22H24N4O2: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %H, 629; %N, 15.09 

J H NMR (300 MHz, DMSO-d«) 6 8.08 (d, J = 7.8 Hz, 1H), 7.61 (d, J =* 8.3 Hz, 1 H), 7.43 
(t, J - 6.8 Hz, 1 H), 7.19-724 (m, 4 H), 7.1 1-7.14 (m, 2 H), 6.6 (s, 2 H). 4.87 (t, J = 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J = 5.4, 2 H), 3.52 (q, J = 6.8, 6.8 Hz, 2 H), 1 .13 (t, 
J = 6.8Hz,3H) 

15 MS(CI)forC22tf2^^^ 

Example 126 
l-[2^er^loxy)emyl]-24mtyl-l^^ 




20 Part A 

Using the general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2-butyl- 
l//-inudazo[4^^]quinoline (2.3 g, 6.39 mmol) was oxidized to provide 2.4 g of l-[2- 
(benzyloxy)ethyl]-24>u^ as a brown oil. 

MS (CI) for C23H25N3O2 m/z 376 (MH*), 360, 270 
25 PartB 
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Using the general method of example 1 Part C, H2-{ben2yloxy)emyl]-2-butyl-l/f- 
iniidazo[4 > 5-c]quirioline-5N-oxide (2.4 g, 6.39 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 mmol) to provide 3.3 g of ^-{l-[2-(benzyloxy)emyl]-2-butyl- 
lJf-mnMazo[4,5-c]quinolin^ as a brown oil. 

5 Parte 

Using the general method of example 1 PartD, W-{l-[2^eiizyloxy)ethyl]-2-butyl« 
lf/-inn\Iazo[4,5-c]qui^^ (33 g, 6.39 mmol) was 

hydrolyzed with sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dichloromethane/methanol), 
10 recrystallized from methanol and dried under vacuum at 60 °C for 1 8 hours to provide 

0.174 g of l-[2^enzyloxy)cmyl]-2-butyl-l/f-^ as a white 

solid, m.p. 133-135 °C. 

Analysis. Calculated for C23H26N4O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 
73.51; %H, 7.06; %N, 14.92 
1 5 *H NMR (300 MHz, DMSO-d*) 5 8.03 (d, J - 7.3 Hz, 1 H), 7.60 (d, J - 8.3 Hz, 1 H) t 739 
(t, J = 6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J - 5.4, 2 
H), 4.41 (a, 2 H), 3.89 (t, J =- 4.9, 2 H), 2.94 (t, J = 83 Hz, 2 H), 1.77 (p, J = 7.8, 7.8 Hz, 2 
H), 1 .40 (sextet, J = 7.8, 7.3, 6.8 Hz, 2 H), 0.91 (t, J = 73 Hz, 3 H) 
MS (CI) for C23HHJN4O xn/z 375 (MH*), 242, 183 

20 

Example 127 

1 -[2^erizYloxy)etriyl]-2-methyl-lif-^ 




Part A 
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Using the general method of Example 1 Part B,l-[2-(ben2yloxy)ethyl]-2-methyl- 
li/-imidazo[4,5-c]quinoline (6 g, 1 8.9 mmol) was oxidized to provide 6.3 g of l-[2- 
(ben27loxy)etoyl]-2-methyl-l/f-m^ as a brown solid. 

PartB 

5 Using the general method of example 1 Part C, 1 ^2-{benzyloxy)ethyl]-2-methyl- 

li^-miidazo[4 > 5^]qumoline-5N-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 26.27 mmol) to provide 10.4 g of N- { 1 -[2^enzYloxy)ethyl]-2-methy^- 
l//-imida2X)[4,5K:]qllmolm^yl}-2^-^ as a brown solid. 
PartC 

1 0 Using the general method of example 1 Part D, N- { l-(2-(beiizyloxy)ethyi]-2- 

methyl- l//-irm\lazo[4,5-c]qumolm^yl}-2^ (10.46 g, 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dichloromethane/methanol) 
and dried under vacuum at 60 °C for 1 8 hours to provide 1 .036 g of l-[2- 

1 5 (ben^loxy)ethyI]-2-memyl-l/f-imidazo[4 as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for CzoEWW): %C, 72.27; %H, 6.06; %N, 16.85. Found; %C, 
72.17; %H, 5.96; %N, 16.81 

l H NMR (300 MHz, DMSO^s) 8 8.04 (d, J = 7.3 Hz, 1 H), 7.59 (d, J = 8.3 Hz, 1 H), 7.39 
20 (t, J = 8.3 Hz, 1 H), 7.15-777 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J = 5.4, 2 
H), 443 (s, 2 H), 3.90 (t, J = 5.4, 2 H), 2.61 (s, 3 H) 
MS (CI) for C20H20N4O m/z 333 (MH 4 ), 243, 199 
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Example 128 
l-[2^enzyloxy)ethyl]-2HTC^ 





Part A 



Using the general method of Example 1 Part B, 1 -[2-(bcnzyloxy)etriyl]-2-octyl- 
l/^mndazo[4,5^]quirjoline (2.4 g, 5.8 mmol) was oxidized to provide 2.5 g of l-[2- 
(berizyloxy)emyl]-2^tyl-li7-i^ as a brown oil. 

PartB 



ofl was purified by chromatography over silica gel (98/2 dichloromethane/methanol) and 
recrystallized from acetonitrile to provide 0.75 g 1 -[2-{bcnzyloxy)ethyl]-2-octyl-l//- 
miida2o[4,5^]qumolirh4-emine as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for C 2 7H 3 4N 4 0: %C, 7531; %H, 7.96; %N, 13.01. Found: %C, 



15 7520; %H, 7.88; %N, 13.00 

! H NMR (300 MHz, DMSO-d*) 5 8.03 (d, J =■ 7.8 Hz, 1 H), 7.60 (d, J - 8.3 Hz, 1 H), 7.40 
(t, J = 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J « 4.9, 2 
H), 4.41 (s, 2 H), 3.88 (t. J - 4.9, 2 H), 2.93 (t, J - 7.8 Hz, 2 H), 1.79 (p, J - 73, 7.3 Hz, 2 
H), 1.20-138 (m, 10 H), 0.85 (t, J - 63 Hz, 3 H) 

20 MS (CI) for C^H^O m/z 431 (MH*), 291, 214 



10 



Using the general method of example 115 Part C, l-[2<benzyloxy)ethyl]-2-octyl- 
l/f-imidazo[4^n:]qumolme-5N-bxide (2.50 g, 5.80 mmol) was animated The resulting 
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Example 129 
2-(2-Me1fcoxyethyl)-H2-pheno^ 




5 

Part A 

Under a nitrogen atmosphere, 2^henoxyethylamine (17.6 ml, 0.13 mol) was added 
drop wise to a chilled (ice bath) solution of 4^Moiu-3-mtroqumoline (21.5 g, 0.1 mol), 
triethylarnine (21.5 ml, 0.16 mol) in dichloromethane (500 ml). The reaction was 
10 maintained at ambient temperature overnight Water was added and the phases were 

separated The organic phase was dried (MgSCU), filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-mtrr> 
N^2-phenoxyetiiyl)quinolm^amme as a yellow solid. 

15 PartB 

3-Nitro-N^-phenoxyethyl)qumolm^amine (6.0 g, 19 mmol), 5% pUtinum on 
carbon (1.5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgSO*), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
K*^2^henoxyethyl)o^imoline-3 ,4niiarnine as a pale yellow solid. 

PartC 

3-methoxypropanoyI chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 rrrmute period to a chilled (ice bath) solution of r^^-phenoxyemyl)qumolrr^ 
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(2.0 g, 12 mmol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N-{4-[(2- 
phenoxyemyl)arrmio]qumolm-3-yl}propanamide as a hydrochloride salt 

5 PartD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vesseL The vessel was sealed and then heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (150 ml) and water (1 50 
10 ml). The tractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgSO*), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipitate. Vacuum filtration provided 1.8 g of 2-(2-methoxyethyl)-H2- 
phenoxyemyl>lif-umda2o[4,5^]qumoline as a white solid. 

15 PartE 

3-Chloroperoxybenzoic acid (1.5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 rninutes to 2-(2-methoxyemyl)-l-(2-phenoxyethyl)-lJy- 
irmdazo[4,5^]qumoline (1.8 g, 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgSO^ and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2^2-memoxyethyl)-1^2-phenoxyethyl)- 
lif-miid^zo[4 l 5^]qumolme-5N-oxide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^2-memoxyethyl)-1^2-phenoxyemyl)-lH-inndazo[4,5- 
c]qumoline-5N-oxide (1 .6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9:1 dichloromethane/methanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °Q to provide 0.68 g of 2^2Hnethoxyethyl>H2-phra^ 
c]quinolm^ainine as a tan powder, m.p. 171.0-174.0°C. 

! H NMR (300 MHz, DMSO-d*) 8 8.19 (d, J = 8.1 Hz, 1H), 7.64 (d, J - 8.3 Hz, 1H), 7.44 
10 (t, J - 7.5 Hz, 1H), 729-7.20 (m, 3H), 6.90 (t, J= 7.4 Hz, 1H), 6.82 (d, J = 8.2 Hz, 2H), 

6.58 (s, 2H), 5.01 (t, J =5.0 Hz, 2H), 4.43 (t, J - 5.0 Hz, 2H), 3.87 (t, X = 6.9 Hz, 2H), 3.34 
(s, 3H), 330 (t, J - 6.9 Hz, 2H); 

MS (CI) m/e 363.1820 (363.1821 calcd for C21H23N4O2, M+H); 

Anal calcd for CjiH^O* C 69.59; H, 6.12; N, 15.46. Found: C, 69.32; H, 6.17; N, 
15 15.48. 



Example 130 
2-Isobutyl-M2-phenoj^ethyI)-l//-rari 



20 




N 4 ^2-Phenoxyethyl)quinolino-3 ,4-^amine (1.5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isooutyl-l-(2- 
25 phenoxye%I>l//-nm"dazo[4 f 5^]qumoline-5N^xide (1.6 g, 4.5 mmoj) was dissolved in 
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10 



dichloromethane (200 ml) and ammonium hydroxide (50 ml) was added. The reaction 
was chilled (ice bath) and/>-toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
inaintained at ambient ternr^ture overnight The phases were separated and the organic 
phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (Na 2 S04); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization from acetonitrile to 
yield 0.96 g of 2-isobutyl-K2-phenoxye as atail 
powder, m.p. 176.6-177.8 °C. 

! H NMR (300 MHz, DMSO-d*) 6 8.16 (d, J = 8.2 Hz, 1H), 7.63 (d, J - 83 Hz, 1H), 7.43 
ft J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.89 ft J - 73 Hz, 1H), 6.81 (d, J = 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 ft J = 4.8 Hz, 2H), 4.42 ft J = 4.8 Hz, 2H), 2.89 (d, J - 72 Hz, 2H), 
2.40-2.22 (m, 1H), 1.02 (d, J = 6.6 Hz, 6H); 

,3 C NMR (75 MHz,DMSOd6) 158.6, 153^, 152.4, 145.5, 132.9, 130.1, 127.1, 126.9, 
15 121.5, 120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (CI) m/e 3612017 (3612028 calcd for C21H25N4O, M+H); 

Anal calcd for C22H24N4O: C, 73.31; H, 6.71; N, 15.54. Found: C, 7333; H, 6.56; N, 

15.79. 

20 Example 131 

2-IsopropyM-{2-phcnoxye%0-l//-im^ 




N 4 ^2-PhenoxyethyI)qumolme-3,4^aiiike (2.0 g, 72 mmol) and isobutyryl 
chloride (0.9 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2- 
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isor*opyM^2-phenoxyethyl^ as a tan solid, m.p. 

229-231°C. 

J H NMR (300 MHz, DMSO-d*) 5 8.17 (d, J - 7.5 Hz, 1H), 7.65-7.62 (dd, J - 8.3, 1.1 Hz, 
1H), 7.4M.40 (dt, J = 8.2, 1.1 Hz, 1H), 729-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 
5 (d, J - 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.54 
(septet, J = 6.8 Hz, 1H), 1.41 (d, J=» 6.8 Hz, 6H); 

,3 CNMR a5 MHz, DMSCMi*) 159.3, 158.5, 152.3, 145.4, 132.6, 130.1, 126.84, 126.78, 
121.5, 120.7, 1153, 114.6, 66 J, 44.1, 25.2, 21.8; 
MS (CI) m/e 347.1872 (347.1872 calcd forCiiH^O, M+H); 
10 Anal calcd for C21H22N4O: C, 72.81; H, 6.40; N, 16.17. Found; C, 72.48; H, 6.59; N, 
16.50. 

Example 132 
2-Butyl-l ^2-phenoxyemyi> 1 J/-inudazo[4,5^]qu^ 

15 




^2-Pheno^ethy0qumoIine-3,4-<iiamino (2.0 g, 7.2 mmol), xylenes (150 ml), 
and trimethylorthovalerate (2.5 ml, 14.3 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of 2-butyl-1^2-pherioxye%l)-l/^^ as a 

light tan crystalline solid. 

25 2-Buryl-K2-phenoxycmyl>l//-irma^[4,5^]qumoline was treated according to 

the general procedures described in Parts E and F of Example 129. A final recrystallizauon 
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from acetonitiilc provided 0.93 g f 2-butyl-i^2-phenoxycthyI>lif-iinidazo[4,5- . 
c]quinolia-4-amine as white needles, m.p. 168.3-169.5 °C. 

l H NMR (300 MHz, DMSO-d<s) 5 8.16 (d, J - 8.1 Hz, 1H), 7.63 (d, J=» 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.90 (t, J - 7.4 Hz, 1H), 6.82 (d, J = 8.5 Hz, 2H), 
5 6.47 (s, 2H), 4.97 (t, J - 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J = 7.7 Hz, 2H), 1.86 
(m, 2H), 1.47 (m, 2H), 0.96 (t, J » 73 Hz, 3H); 

,3 C NMR (75 MHz, DMSO-d*) 1583, 154.6, 1523, 145.6, 132.9, 130.1, 126.8, 121.5, 
120.7, 115.2, 114.6, 66.7, 44.4, 293, 262, 21.9, 13.6; 
MS (CI) m/e 3612032 (3612028 calcd for C22H25N4O, M+H); 
10 Anal calcd for C22H24N4O: C, 73.31; H, 6.71; N, 15.54. Found: C, 73.15; H, 6.69; N, 
15.57. 



Example 133 
l-{2-Phenoxyemyl)-2-(phenoxym 

15 




According to the general procedure described in Part C of Example 129, 
phenoxyacetyi chloride (1 2 ml, 8.6 mmol) was reacted with N*-(2- 
20 phenoxyethyl)qumolme-3,4-diamme (2.0 & 72 mmol). The product of this reaction was 
treated according to me general procedures described in Parts D-F of Example 129. 
Recrystallization from acetonitrile provided 0.65 g of the final product, l-{2' 
phenojcyemyl)-2-<phcnoxYme&^ as a tan powder, 

mp. 168.5-170.0°C 

25 l H NMR (300 MHz, DMSO-d<j) 8 825 (d, J * 7.9 Hz, 1H), 7.64 (dd, J = 8.3, 1 .0 Hz, 1H), 
7.47 (m, 1H), 7.38-7.14 (m, 7H), 7.01 (t, J » 73 Hz, 1H), 6.89 (t, J - 7.3 Hz, 1H), 6.81 (d, 
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J = 7.8 Hz, 2H), 6.69 (s, 2H), 5.53 (s, 2H), 5.29 (t, J = 5.0 Hz, 2H), 4.48 (t, J = 5.0 Hz, 
2H); 

l3 CNMR(75MHz,DMSO-d\s) 158.5, 152.7, 1492, 146.1, 134.1, 130.2, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 1153, 115.1, 114.7, 66.6, 62.7, 45.0; 
5 MS (CI) m/e 411.1813 (411.1821calcd for C25H23N4O2, M+H); 

Anal calcd for C25H22N4O2: C, 73.15; H, 5.40; N, 13.65. Found: C, 73.36; H, 5.30; N, 
13.66. 

Example 134 

10 2^4-MethoxybenzylH^2-phenoxye%^ 




According to the general procedure described in Part C of Example 129, 4- 
1 5 methoxypherrylacetyl chloride (1 .2 ml, 7.9 mmol) was reacted with K*-<2- 

phenoxyemyl)qumolme-3,4-diamme (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
Rjccrystallization from acetonitrile provided 1.1 g of the final product, 2-{4- 
methoxybenzy 1)- 1 -<2-phenoxy ethyl)- 1 /f-imidazo [4, 5^]qumolm^-arnine, as a tan solid, 
20 mp. 201.0-203.6°C. 

*H NMR (300 MHz, DMSO-d*) 5 8.15 (d, J » 8.1 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.26-7.18 (m, 5H), 6.93-6.87 (m, 3H), 6.74 (d, J = 8.2 Hz, 2H), 6.58 
(s, 2H), 4.89 (t, J - 5. 1 Hz, 2H), 4.40 (s, 2H), 4.24 (t, J=- 5.1 Hz, 2H), 3.70 (s, 3H); 
MS (CI) m/e 425.1948 (425.1978 calcd for CvRt&aOi, M+H); 
25 Anal calcd for C^^aOz: C, 73.57; H, 5.70; N, 13.20. Found: C, 73.25; H, 5.93; N, 
13.06. 
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Example 135 
2<^clopentyl-H2-phenoxy^ 




5 

N 4 ^2-phciMX^ethyl)qiiinoliiie-3 ,4-diamine (2.0 g, 72 ramol) and 
cyclopentanecaibonyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization from acetonitrile 
provided 1.4 g of 2H^lopentyl-H2-phenoxyet^ 
10 as a tan solid, m.p. 216.0-217.9°C. 

{ B NMR (300 MHz, DMSO-d^) 6 8.17 (d, J=° 8.1 Hz, 1H), 7.63 (d, J - 8.2 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 (d, J « 8.5 Hz, 2H), 
6.46 (s, 2H), 5.02 (t, J = 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.60 (pentet, J = 82 Hz, 
1H), 2.18-1.67 (m,8H); 

. 15 I3 CNMR (75 MHz, DMSO-d*) 158.5, 158.3, 152.9, 144.6, 133.0, 130.1, 126.8, 121.5, 
120.8, 115.3, 114.7,66.5,442,36.1, 323,25.3; 
MS (CI) m/e 3732030 (3732028 calcd for C23H25N4O, M+H); 
Anal calcd for C23H24N4O: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 6.59; N, 
15.08. 
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Example 136 



2-[(2-Metooxyethoxy)me^ 



N 4 ^2-phenoxyetfayl)qumolm^ (2.0 g, 12 mmol) and 2-(2- 

methoxyethoxy)acetYl chloride (1 3 g, 8.6 mmol) were combined and treated according to 



provided 1.6 gof 2-[(2-methoxyethoxy)me^ 
10 c]qumolm^-amine as white needles, m.p. 170.0-1 7 1.5°C. . 

l H NMR (300 MHz, CDC1 3 ) 5 8.06 (dd, J - 83, 1.0 Hz, IH), 7.82 (dd, J - 8.4, 1.0 Hz, 

1H), 7.55-7.50 (m, 1H), 735-7.29 (m, 1H), 7.26-7.18 (m, 2H), 6.92 (t, J » 7.4 Hz, 1H), 

6.79 (dd, J - 8.7, 0.9 Hz, 2H), 5.57 (s, 2H), 5.07 (t, J = 5.9 Hz, 2H), 5.00 (s, 2H), 4.47 (t, J 

= 5.9 Hz, 2H), 3.71 (m, 2H), 3.55 (m, 2H), 331 (s, 3H); 
15 ,3 C NMR (75 MHz, CDC13) 158.9, 1523, 1503, 146.2, 135.2, 1303, 1283, 128.2, 127.6, 

123.1, 122.2, 120.6, 1 16.1, 115.1, 72.1, 70.2, 66.6, 663, 593, 45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for C^H^N^, M+H); 

Anal calcd for C22H24N4O3: C, 6733; H, 6.16; N, 14.27. Found: C, 67.62; H, 6.24; N, 

1437. 

20 




5 
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Example 137 
2^Cyclopropylme%l)-l-(2-phenoxye^ 




5 

N 4 ^^henoxyethyI)quinoliiic-3,4-diaimiie (1.7 g, 6.1 mmol) and 
cyclopropylacetyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization from methanol 
provided 0.86 g of 2^cyclopropylmethy 1)- 1 -(2-phenoxy ethyl)- Ltf-imidazo [4 f 5-c] quinolin- 
10 4-amine as a white solid, mp. 19 1.7-1 92.6°C. ■ 

*H NMR (300 MHz, DMSO-d*) 6 8.17 (d, J - 7.5 Hz, 1H), 7.63 (dd, J = 8.3, 1.1 Hz, 1H), 
7.46-7.41 (m, 1H), 7.28-7.19 (m, 3H). 6.89 (t, J = 7.3 Hz, 1H), 6.79 (d, J - 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J « 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J - 6.7 Hz, 2H), 
1.40-1 26 (m, 1H), 0.55 (m, 2H), 0.32 (m, 2H); 

15 

,3 CNMR(75 MHz, DMSO-d«) 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 126.9, 
121.5, 120.8, 115.2, 114.7,72.1,66.6,44.5,31.1,9.0,4.6; 

Anal calcd for CnHaN^O.l H 2 0: C, 73.35; H, 6.21; N, 15.55. Found: C, 73.23; H, 
631; N, 15 .57. 
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Example 138 
2^2-Cyclopentylethyl>l-(2-ph^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (13 ml, 8.6 mmol) was reacted wrai K*-{2- 
phenoxyemyl)quirK)lme-3,4^arnine (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 Recrystallization from acetonitrile provided 0.44 g of the final product, 2-{2- 

cyclorxmtylemyl>H2-phe™ as a white 

powder, m.p. 165.0°C. 

l H NMR (300 MHz, DMSO-d$) 5 8.17 (d, J - 8.0 Hz, 1H), 7.64 (dd, J - 8.3, 0.80 Hz, 1H), 
7.44 (t, J = 7.3 Hz, 1H), 729-7.20 (m, 3H), 6.90 (t, J * 7.3 Hz, 1H), 6.81 (d, J « IS Hz, 
15 2H), 6.60 (s, 2H), 4.97 (t, J - 4.6 Hz, 2H), 4.44 (t, J = 4.6 Hz, 2H), 3.00 (t, J = 7.6 Hz, 
2H), 1.91-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (in, 2H); 

,3 CNMR(75 MHz,CDCl 3 ) 1582, 155.0, 151.5, 144.7, 133.6, 129.9, 127.5, 127.4, 127.0, 
122.6, 121.9, 119.5,115.5,114.5, 66.0,45.7,39.8,33.9,32.3,26.4,24.9; 
MS (CI) m/e 4012336 (4012341 calcd for CisH^O, M+H); 
20 Anal calcd for C^aJtiO: C, 74.97; H, 7.05; N, 13.99. Found: C, 74.67; H, 7.1 i; N, 
13.97. 
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Example 139 

H2-Phenoxyethyi)-2-tetrahyd^ 




5 

N*^-pheBoxyethyl)quinolineO,4-diamme (1.6 g, 5.7 mmol) and ictrahydroftrran- 
3-caibonyl chloride (0.98 ml, 7.3 mmol) were combined and treated according to the 
general procedure described in Example 130. Recrystallization from acetomtrile provided 
03 g of l-(2^henoxyethyl)-2^traltydrof as 

10 a tan solid, m.p. 235.9-236 3°C. 

l HNMR (300 MHz, DMSO-^) 6 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J = 8.3, 1.0 Hz, 1H), 
7.44 (dd, J « 7.6, 1.0 Hz, 1H), 129-120 (m, 3H), 6.90 (t, J = 7.3 Hz, 1H), 6.81 (d, J = 7.9 
Hz, 2H), 6.49 (s, 2H), 5.05 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 4.24 (m, 1H), 4.04- 
3.98 (m, 3H), 3.92-3.87 (m, lH),2.50-2.30 (m, 2H); 

15 ,3 C NMR (75 MHz, DMSO-d«) 158.6, 155.2, 152.4, 145.5, 133.2, 130.1, 127.0, 126.9, 
121.6, 120.3, 115.2, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32,4; 
MS (d) m/e 375.1808 (375.1821 calcd for C^rMO* M+H); 
Anal calcd for C22H22N4CVO.25 H 2 0: C, 69.73; H, 5.98; N, 14.78. Found: C, 69.90; H, 
5.91; N, 14.90. 
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Example 140 
1 ^2-PhenoxyethyI)-2-phrayI-li/-im 




5 

According to the general procedure described in Part C of Examplel29, benzoyl 
chloride (1 .0 ml, 8.5 mmol) was reacted with r^<2-phenoxyethyI)qninolinc-3,4-diarmne 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. Recrystallization from methanol 
10 provided 0.74 g of the final product, 1 -(2-phenoxycthyl)-2-phenyl- l//-imidazo[4,5- 
cjqumolm^amine, as a tan solid, m.p. 182.5-1 84.6°C. 

'H NMR(300 MHz, DMSO-d$) 6 8.21 (d, J = 7.9 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H), 7.48 (t, J = 7 J Hz, 1H), 7.29 (t, J = 7 3 Hz, 1H), 7.16 (m, 2H), 6.85 (t, J = 7.3 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J = 5.1 Hz, 2H), 4.33 (t J = 5.1 Hz, 2H); 
15 ,3 CNMR(75 MHz,DMSO-d6) 158.2, 153.6, 152.9, 146.0, 133.6, 131.1, 130.8, 1303, 
130.1, 1293, 127.9, 127.5, 127.1, 121.9, 121.6, 121.2, 115.4, 114.7,66.1,45.6; 
MS (CI) m/e 381.1703 (381.1715 calcd for C24H21N4O, M+H); 
Anal calcd for C24H20N4CW.25 H 2 0: C, 74.88; H, 537; N, 14.55. Found: C, 74.42; H, 
5.10; N, 14.48, 
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Example 141 

4- {[2-{4-Amino- l/f-imidazo[4,5-c]quinohn- 1 -yl)butoxy]methyl}bcnzonitrile 




5 

Part A 

2^1//-imida2o[4,5^]quinolin-l-yl)-l-butanol (3.0 g, 12.4 mmol) was added to a 
stilting mixture of a-bromo-^tolunitrile (3 .0 g, 1 5.3 mmol), sodium hydroxide (40 ml, 
50%), dichloromethanc (40 ml), and benzyltrimethylaimnoTumn chloride (0.02 g, 0.1 1 

10 mmol). The reaction was maintained for 72 hours and then diluted with dichloromethanc 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml). The organic fractions were 
combined, washed with water, dried (MgS0 4 ), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 

15 dicbloromethane/methanol, R/0.48) to provide 2.66 g of 4-{[2^1i/-imida2o[4 i 5-- 
c]quinolin-l -yl)butoxy]methyl}benzonitrfle. 

PartB 

3<^iloroperoxybenzoic acid (2.2 g, 7.5 mmol, 60% by weight) was slowly added 
20 to a solution of 4- {[2<l//-imidazo[4,5-c]quinolin- 1 -yl)butoxy]methyl} benzonitrile (2.6 g, 
7.3 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml); 
dried (MgS0 4 ); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PaitC 

/>-Toluenesulfonyl chloride (1.43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chilled (0 °C) mixture of the product from Part B (2.7 g, 13 mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 

5 thin layer chromatography (9:1 dichloromethane/methanol) indicated that die reaction was 
complete within minutes. The reaction was warmed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (Na^SO-O; a &d concentrated in vacuo. Purification 
of die resulting brown oil by flash column chromatography (silica gel, 92/8 

1 0 dichloromethane/methanol) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of 4-{[2^4-amino-li/-imidazo[4,5^]quinolin-l- 
yl)butoxy]methyl}benzonitrile as a tan powder, m.p. 160.0-1 6 1.0°C. 
X K NMR (300 MHz, DMSOd«) 5 8.41 (s, 1H), 8.20 (d, J = 7.3 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J = 7.3 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 5.26 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (m, 2H). 2.07 (m, 2H), 0.87 (t, J - 7.3 Hz, 3H); 

,3 CNMR (125 MHz, DMSO^s) 1522, 145.2, 143.8, 140.1, 132.4, 132.0, 127 J, 126.6, 

126.4, 121.0, 120.5, 118.7, 115.0, 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcd for CnHiiNjO); 

Anal calcd for CnHiiNjO: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 18.51. 
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Example 142 



4-({[(2rt)-2-(4-Ammo-ltf-^ 



(2/^)-2^1i/-iirudazo[4,5^]qumolin-l-yl)butan-l-ol (136 g, 5.3 mmol) was reacted 
according to the general procedures described in Parts A and B of Example 141 to provide 
1 .60 g of the 5N-oxide product 

TrichloToacetyl isocyanate (0.77 ml, 6.5 mmol) was added drop wise to a solution 

10 of the 5N-oxide (1.60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red ofl was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21% in methanol) was added dropwise. The 
reaction was maintained for 2.5 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

1 5 mchlcromethane/methanol) followed by ^crystallization from methyl acetate to yield 4- 
({[(2K)-2^4-*rrimo-l#-M^ as a 

white solid. The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: CfflRALCEL® OD-RH; 
eluent 90/10/0.2 pentane/methanoytriemylanun flow rate 2 rnl/min, Rt 7.8 minutes). 



20 l H NMR (500 MHz, DMSO-d*) 5 8.39 (s, 1H), 8.20 (d, J - 7.8 Hz, 1H), 7.69 (d, J - 8.1 
Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 7.3 1 (d, J - 8.1 Hz, 2H), 733 
(m, 1H), 6.58 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.03 (dd, J « 10.3, 6.8 Hz, 1H), 
3.93 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 7.3 Hz, 3H); 
Anal calcd for Q2H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 




5 
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Example 143 



4-( {[(2iS>2-{4- Amino- 1 tf-ttnidazo[4,5^]quinolin- 1 -yl)butyl]oxy } methyI)bcnzonitrilc 



(2*S)-2-( 1 //-imidazo[4,5-c]quinolin- 1 -yl)butan- 1 -ol (13 g) was reacted according 
to the general procedure described in Example 142. Recrystaflization of the final product 
from ethyl acetate/hexanes provided 02 g of 4^{[(2S)-2^4-arnrno-l//'-irnida2o[4,5- 
10 c]qurnokn- 1 -yl)buty l]oxy } methyQbenzonitrile as a white solid. The enantiomeric excess 
(ee) of the final product was determined to be greater than 99% based on liquid 
chromatography (column: CHIRALCEL® OD-RH; eluent 90/10/02 
pentaneAnethanol/trieth^damine; flow rate 2 ml/mm, R< 8.7 minutes). 



l H NMR (500 MHz, DMSO-dk) 6 8.40 (s, 1H), 8.20 (d, J - 8.0 Hz, 1H), 7.70 (d, J - 82 
15 Hz, 2H), 7.63 (dd, J = 8.3, 1.1 Hz, 1H), 7.46-7.41 (m, 1H). 731 (d, J = 8.2 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.04 (dd, J = 103, 6.7 Hz, 1H), 
3.93 (dd, J =103, 3.9 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J - 7.3 Hz, 3H); 
Anal calcd for CiAiNjO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 5.98; N, 
18.96. 



5 
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Example 144 

2^2-Methoxyethyl>^ 




5 Part A 

Propargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
berizyltrimeAykmmonium chloride (0.60 g. 32 mmol) were dissolved in dichloromethane 
(130 ml). The solution was treated with sodium hydroxide (130 ml, 50 % wAv in water). 
2-{2^2-Metk>xyethyI>l^ (20.0 g, 73.7 mmol) was 

10 added and the mixture was vigorously stirred foT 18 hours. Thm layer chromatography 
(9/1 chloroform/methanol) indicated complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous traction was extracted with 
additional dichloromethane (3 x 1 50 ml). The combined organic tractions were washed 
with brine (100 ml), dried (Na 2 S04), filtered and concentrated to yield 22.7 g of 2-(2- 

15 methoxyethyi)- 1 ~[2-(prop-2-ynyloxy)ethyl]- Lff-imida2o[4,5K:]quirioline as an orange 
solid 

! H NMR (300 MHz, DMSO-d*) 5 9.15 (s, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 (t, J » 5.3 Hz, 2H), 4.10 (d, J - 2.4 Hz, 2H), 3.95 (t, J = 5.1 Hz, 2H), 3.89 (t, J- 
6.9 Hz, 2H), 336 (t, J - 2.4 Hz, 1H), 3.32 (s, 3H), 3.27 (t, J = 6.9 Hz, 2H). 
20 PartB 

2^2-Mcthcar>xthyl)-l^ 
(22.7 g, 73 .4 mmol) was dissolved in chloroform (300 ml) and chilled in an ice water bath. 
3<3rioroperoxybenzoic acid (17.0 g, 127.9 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 chlorofonn/methanol) at 30 
25 minutes indicated that there was still starting material present Additional 3- 

chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was warmed to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (Na 2 SC>4); 
filtered; and concentrated in vacuo to provide a dark orange solid. ! H NMR indicated less 
5 than 5 % 3-chlorobenzoic acid in the crude product The material was used without 
further purification. 

*H NMR (300 MHz, DMSO-d*) 6 8.56 (s, 1H), 8.33 (d, J - 7 .7 Hz, 1H), 7.99 (d, J « 7.3 
Hz, 1H), 7.38-7.30 (m, 2H), 4.40 (t, J - 4.8 Hz, 2H), 3.63 (d, J = 2.1 Hz, 2H), 3.47 (t, J - 
4.9 Hz, 2H), 3.40 (t, J - 6.9 Hz, 2H), 2.88 (t, J = 2.0 Hz, 1H), 2.84 (s, 3H), 178 (t, J - 63 
10 Hz, 2H). 
PartC 

Under an atmosphere of nitrogen, 2-(2-methoxyethyl)- 1 -[2-{proT>-2- 
ynyloxy)ethyl]-l/f>iriudazo[4 I 5^]quinolme-5N^xide (1.57 g, 4.83 mmol) was dissolved 
in dichloromethane (25 ml). Trichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

15 drop wise via syringe. The reaction was stirred for 1 hour and then the volatiles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1.5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3 x 10 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (Na 2 S04), filtered and 
concentrated in vacuo to yield the crude product as an orange solid. Recrystallization 
from propyl acetate provided 0.78 g of 2-{2-methoxycthyl)- 1 -[2-{prop-2-yny loxy)ethyl] - 

25 l/f-imidazo[4^-c]o^olin-4-aLmine as off-white crystals. 

! H NMR (300 MHz, DMSO-<J<j) 6 8.05 (d, J - 7.3 Hz, 1H), 7.61 (d, J - 11 Hz, 1H), 7.42 
(t, J« 7.8 Hz, 1H), 7.23 (t, J = 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, J - 5.2 Hz, 2H), 4.11 (d, 
J - 2.5 Hz, 2H), 3.9 1 (t, J - 5.5 Hz. 2H), 3.83 (t, J = 6.7 Hz, 2H), 3.37 (t, J«= 2.6 Hz, 1H), 
3 JO (a, 3H), 3.20 (t, J = 6.8 Hz, 2H); 

30 MS(CI)m/e325(M + H); 

Anal calcd for CjgH^Cb: C, 66.65; H, 621; N, 17.27. Found: C, 66.34; H, 6.05; N, 
16.96. 
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Example 145 
2^emyM-(2-{[(2E)-3-phenylpro^ 



annuo 




NH 2 



O 




PartA 



Using the general method of Example 1 Part B, 2^2-metbyl-l/f-imidazo[4^- 
c]quinolin-l-yI)eniyl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2-(2- 
mc%l-5K>xido- l//-nnia^[4,5^]q^olin- 1 -yl)cthyl acetate as a brown solid. Material 
10 was used without further purification. 



A dried round bottom flask was charged with a stir bar, 2<2-methyl-5-oxido-lif- 
imidazo[4^]quinolin-l-yl)ethyl acetate (8.7 g, 30.49 mmol), anhydrous 
dimethylformamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 

15 brown mixture was added phosphorus oxychloride (3.1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes and a slight exotherm 
was observed The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of~8. The aqueous layer 

20 was extracted with dichloromethane (5x). The organic tractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2^4-chloro-2-merhyl- 
l/f-mndazo[4,5^]qumolin-l-yl)ethyl acetate as a brown ofl. 
MS (CI) for C15H14CIN3O2 m/z 304 (MH*), 262, 218 



PartB 
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PartC 

A round bottom flask was charge with a stir bar, 2-{4-chloro-2-methyH/T- 
imidazo[4,5-c]quinolin-l-yl)cthyl acetate {92 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 g, 3.0 mmol). The reaction was judged complete after stimng 

5 for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous traction extracted with chloroform (6x). The 
organic tractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 

10 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-methyl- 
l/f-inridazo[4,5^]qumolin-l -yl)ethanoL' 
MS (CI) for C13H12CIN3O m/z 262 (MH*), 218 
PartD 

A round bottom flask was charge with a stir bar, 2-{4rchloro-2-mcthyI- \H- 
15 imidazo[4,5-c]quinolin- 1 -yl)ethanol (3.9 g, 14.9 mmol), dichloromethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimethylammonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
cinnamyl bromide (8.8 g, 44.71 mmol) as a solid After 45 minutes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn off. The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
ofl was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dichloromethanfi/methanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2- 

methyl-H2-{[(2E)-3i>herx^^ a 
white solid. 

MS (d) for C22H20CIN3O m/z 378 (MH*), 262, 228 
PartE 

30 4<^0io-2-memyl4K2-{[(2E)O^ 

c]quinoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 1 50 °C for 1 6.5 hours and cooled to ambient temperature. 
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Analysis indicated that flic reaction was incomplete. The solution was concentrated under 
reduced pressure to - 10 mL, diluted with ammonia/methanol (7%, 50 mL) and reacted in 
a bomb at 150 °C for 8.5 hours to complete the reaction. The solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 
5 removed The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic tractions were combined, dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of 2-memyl-1^2-{[(2E)-3-pherrylprop-2- 
enyl]oxy}ethyi)-l/tamidazo^ as a white solid, m.p. 1 1 1.8-1 12.5 



10 °C. 

Analysis. Calculated for CaiH^O: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 6.25; %N, 15J7 

l H NMR (300 MHz, DMSO-d*) 5 8.08 (d, J - 7.5 Hz, 1 H), 7.61 (d, J = 8.1 Hz, 1 H), 7.40 
(t, J - 5.6 Hz, 1 H), 7.18-730 (m, 6 H), 6.51 (s, 2 H), 6.31 (d, J - 162 Hz, 1 H), 6.17 (dt, 
15 J-15.6, 5.3 Hz, 1 H), 4.76 (t, J =5.0 Hz, 2 H), 4.05 (d, J = 3.9 Hz, 2 H), 3.91 (t, J - 5.6, 2 
H), 2.64 (s, 3 H) 

MS (CI) for C22H22N4O m/z 259 (MH*), 243, 199 



20 



Example 146 

2-methyl- 1 - {2-[(3 -pheny rprop-2-ynYl)oxy]ethy 1} -6,7,8 ,9-tetrahydro- lif-nnidazofrS- 

c]qumolm-4-arrnne 
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Part A 

Using the general method of Example 115 Part C, the 4-amino group was 
introduced to 2^2-methyl-5^xidcHl//-umdazo[^ acetate (8.47 g, 

29.71 mmol). The resulting brown oil was purified by trituration with acetomtrOe and 
5 dried to yield 3.583 g of 2^4-ammcH2-methyl-l/f-nnidazo[4,5^]quinolin- 1 -yl)ethyl 
acetate as a tan solid. 

MS (CI) for C, 3 Hi 6 CIN402 m/z 285 (MH 4 ), 270, 199 
PartB 

A Parr flask was charged with 2^4-ammCH2-methyl-ljy-hnidazo[4 > 5^]qumolin-N 
10 yl)ethyl acetate (3.61 g, 12.64 mmol), trifluoroacetic acid (50 mL) and purged with 

nitrogen. To mis solution was added platinum(TV) oxide (0.5 g). The reaction was judged 
to be complete after 13 days of hydro genation at ambient temperature. The solution was 
filtered and the volatiles removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 
15 ~8. The layers were separated. The aqueous layer was extracted with dichloromethane 
(4x). The organic fractions were combined, dried with anhydrous sodium sulfate and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of 2-(4- 
ainino-2-methy 1-6,7,8 ,9-tetrahydro- 1 if-imidazo [4 ,5-c]qumolin- 1 -y l)ethanol as a white 
20 solid. 

MS (CI) for C U H 18 N40 m/z 247 (MH*), 203 
PartC 

Using the general method of Example 1 Part A, 2-(4-amino-2-mediyl-6,7,8,9> 
tetrahya^lf/-mndazo[4,5^ (0.763 g, 3.098 mmol) was reacted 

25 with propargyl bromide (80% in toluene, 1.1 mL, 9.29 mmol) to provide 0.42 g of 2- 
methyM -[2-(pror>2-ynyloxy)emy^ 
amine as a brown oil 

MS (CI) for C16H20N4O m/z 285 (MH*), 247, 183 
PartD 

30 Using the general method of Example 12 Part A, 2-memyl-l-[2-(prop-2- 

ynyloxy)etbyl]-6,7,8,9-tetrahydr^ (0.396 g, 1.392 

mmol) was reacted with iodobenzene (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction- The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium carbonate 
and the organic layer removed. The aqueous layer was extracted with dichloromethane 

5 (3x). The organic Suctions were combined, dried with anhydrous sodium sulfate and the 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 mchlcromethane/methanol). The resulting white 
solid was dissolved in chchloromethane (2 mL) and reacted with 1 M HC1 in ether (2 mL). 
The volatiles were removed under reduced pressure and the resulting solids recrystallized 

10 from methanol to provide 0.1089 g of 2-metoyl-l-{2-[(3i>henylprop-2-yn^ 

6,7,8,9-tetrahydro-li/-miidazo[4,5^]quinolm (hydrochloride)^ as a tan solid. 

Analysis. Calculated for CsHaNtO (HCl)^ (H 2 0)o.7: %C, 59.74; %H, 6.22; %N, 12.67; 
%CI, 15.23. Found: %C, 59.72; %H, 6.04; %N, 12.65; %C1, 14.99 
'H NMR (300 MHz, DMSO-d«) 6 7.93 (s, 2 H), 7.36-7.40 (m, 3 H), 7.28-7.30 (m, 2 H), 

15 4.56 (t, J = 5.0 Hz, 2 H), 4.35 (s, 2 H), 3.88 (t, J - 5.3 Hz, 2 H), 2.92 (s, 2 H), 2.69 (s, 2 H), 
2.60 (s, 3 H), 1.73 (s, 4 H) 
MS (CI) for C22H24N4O m/z 361 (MH 1 ), 247, 199 



20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFN and TNF, 
respectively) secreted into culture media as described by Testennan et. al. In "Cytokine 
Induction by the Immunomodulatory Imiquimod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 
Pl094 Cdl Preparation fa Culture 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient ccntrifugation using Histopaque®- 1 077. The PBMCs are 

30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10 6 

cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compound Preparation 

The compounds are sohibilizcd in dimethyl sulfoxide (DMSO). The DMSO 
5 concentration should not exceed a final concentration of 1% for addition to the culture 
wells. 
Incubation 

The solution of test compound is added at 60 uM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The P8MC suspension is men 
10 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 uM). The final concentration of PBMC suspension is 1.5-2 X 
10 6 cells/mL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 
Se paration 

1 5 Following incubation the plates are centrifuge d for 5-10 minutes at 1000 rpm 

(-200 x g) at 4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by ELISA 

20 In terferon (a) and Tumor Necrosis Factor (a) Analysis bv ELISA 

Interferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA Results are expressed in pg/mL. 

The table below lists the lowest concentration found to induce interferon and the 
lowest concentration found to induce tumor necrosis factor for each compound. A M * M 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 uM. 
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Cytokine Induction in Human Cells 


Examnle 


Lowest Effective Concentration (uM) 


Number 


Interferon 


Tumor Necrosis Factor 


1 

1 




1 11 

I.i 1 
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0.12 
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1.11 




i *> 
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10 


15 


0.12 
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j 16 


0.01 


0.37 


17 


0.12 


0.37 
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0.12 


1.11 


19 


037 
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20 
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* 


21 


0.12 




22 


0.12 


0.37 


23 


1.11 
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24 


0.12 


* 


25 


0.12 


* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


26 


0.12 


* 


27 


0.12 


* 


28 


10 


* 


29 


* 


* 


30 


333 


* 


31 


* 


* 


32 


10 


* 


33 




* 


34 


* 




35 


* 


* 


36 


* 




37 


* 




38 


10 




39 


1.11 




40 


0.12 




41 


1.11 


333 


42 


037 


* 


43 


037 


* 


45 


037 


* 


46 


0.01 


333 


47 


0.12 


• 


48 


0.12 




49 


0.04 




50 


333 




51 


037 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Induction in Human Cells 


example 

INUIDDCr 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 






* 


5o 


Ml 


10 
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* 


30 


CO 

JO 


3.33 


* 


59 


Ml 


* 


60 


Ml 




61 


3.33 


* 


62 


* 


333 


63 
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65 


Ml 


* 


66 


* 




67 


* 




68 


333 


* 


69 
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70 


037 


* 


71 


333 


• 


72 


Ml 


* 


73 


Ml 


* 


74 


037 




/ j 


* 




76 


Ml 




77 


0.12 




78 


* 




79 


♦ 




80 


* 




81 


Ml 




82 


* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


83 


037 


* 


84 


0.37 




85 


037 




86 


037 


* 


87 


1.11 




88 


037 


30 


89 


037 


10 


90 


0.12 


10 


91 


037 


10 


92 


333 


333 


93 


0.12 


10 


94 


0.01 


333 


95 


1.11 


* 


96 


0.12 


10 
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1.11 
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037 
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037 
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100 


* 
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10 
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0.12 


10 


105 


037 


1.11 
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037 
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0.00017 
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3.33 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (uM) 


Number 


Interferon 


Tumor Necrosis Factor 


112 


♦ 


* 


113 


1.11 


* 


114 


0.12 


0.37 


115 


0.12 


1.11 


116 


♦ 


* 


117 


* 


* 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


0.01 


.0.01 


121 


0.01 


0.04 . 
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0.01 


0.12 


123 


0.12 


10 
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1.11 


10 
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0.01 


0.37 
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0.04 


127 


0.01 


0.12 
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130 
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131 
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i ii 
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0.01 


3.33 


133 
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135 
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* 
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* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


3.33 
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WHAT IS CLAIMED IS: 



1. A compound of the formula (I): 

5 




X is -CHR r> -CHR3-aDcyK or ~€HR 3 -aIkeiiyl-; 
Ri is selected from the group consisting of: r :-' 

-alkenyi; 

-aryl; and 

-Rr-aryl; 

R 2 is selected from the group consisting of: 
-hydrogen; 
-aflcyl; 
-aBcenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-aflcyl; 
-alkyl-Y-aJkenyl; 
-alkyl-Y-aryl; and 

- aflcyl or alkenyl substituted by one or more substituents selected 
from the group consisting of. 

-OH; 

-halogen; 



10 

wherein: 



15 



20 
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-CO-N^k - 
-CO-G M o alkyl; 
-CO-O-Cmo alkyl; 
5 -N 3 ; 

-aryi; 

-heteroaiyU 

-heterocyclyl; 

-CO-aiyl; and 
10 -CO*heteroaiyl; 

Ki i s alkyl or alkenyl, which may be interrupted by one or more 
-O-groups; 

each R3 is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)(w-; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

20 

2. A compound or salt of claim 1 wherein R| is -alkyl-aryL 

3. A compound or salt of claim 1 wherein Rj is -{CH^o-r-phenyL 

25 4. A compound or salt of claim 1 wherein Ri is -{CH^o^-substituted phenyl 

5. A compound or salt of claim 1 wherein X is -CH(aDcyI)(alkyI)~ wherein the alkyl 
groups rem be the same or different. 

30 6. A compound or salt of claim 1 wherein X is -CH2-CH2-. 

7. A compound or salt of claim 1 wherein X is -CH(C 2 H5XCH2>-. 
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5 



8. A compound or salt of claim 1 wherein Ra is H. 

9. A compound or salt of claim 1 wherein Ra is alkyL 

10. A compound or salt of claim 1 wherein is -aUcyl-O-alkyL 

11. A compound of the formula (II) 
NH 2 



I 

X-O—(CH2) M0 — C=C — Rio 



10 (n) 

wherein X is -CHR 3 -, -CHR 3 -a%l-, or -CHR3-aIkeiryls 
R 10 is selected from the group consisting of: 
-H; 

15 -alky!; 

-alkenyl; and 
-aryl; 

Ri is selected from the group consisting of. 
-hydrogen; 
20 -aJkyl; 

-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocycryl; 

25 -alkyl-Y-alkyl; 

-alkyl-Y-aDceiiyl; 
-alkyl-Y-aryi; and 
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-alkyl or alkcnyl substituted by on or more substhuents selected 
from the group consisting of : 

-OH; 

-halogen; 

5 -N(R 3 )2; 

-CO-N(R 3 )2; 
-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

10 -aiyi; 

-heteroaryl; 
-hetcrocyctyl; 
-CO-aiyl; and 
-COheteroaryl; 

15 nis0to4; 

each Y is independently -O- or -S(0)<w-; 
each Rj is independently H or Cmo alkyl; and 

each R present is independently selected from the group consisting of Cwo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifhioromemyl; 
20 or a pharmaceutically acceptable salt thereof. 

12. A compound of claim 1 1 wherein Rio is aryl. 

13. A compound or salt of claim 1 1 wherein Rio is — (CH 2 )o-r- phenyl. 

25 

14. A compound or salt of claim 1 1 wherein R J0 is — <CH 2 )oj-snbstituted phenyl. 

15. A compound or salt of claim 1 1 wherein X is -CH(aIkylXalkyi>-. wherein the 
alkyl groups can be the same or different 

30 

16. A compound or salt of claim 11 wherein X is -CH2-CH2— 
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* 

17. ' A compound or salt of claim 1 1 wherein X is -CHCCiHsXCHj)-. 

18. A compound or salt of claim 11 wherein R2 is H. 

5 19. A compound 01 salt of claim 1 1 wherein Ri is alkyi. 

20. A compound or salt of claim 1 1 wherein R2 is alkyl-O-alkyL 

21. A compound of the formula (HI) 



NH 2 




10 



wherein: X is -CHR3-, -CHRj-alkyl-, or -CHR 3 -aIkeiryl-; 

Ri is selected from me group consisting of. 
-aryl; 

15 -aflcerryl; and 

-Rc^ryl; 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyi; 

20 -alkenyl; 

-aryl; 

-heteroaryl; 
-heterocycryl; 
-alkyi-Y-dkyl; 
25 . -alkyi-Y-aryl; 

- alkyl-Y- aJkenyl; and 
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- aflcyl or alkenyl substituted by one or more substitucnts selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -N(Ra)i; 

* -CO-N(R3)2; 
-CO-Ci-io aDcyl; 
-CO-O-C M0 aDcyl; 
-N 3 ; 

10 -aryU 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-COheteroaryl; 

15 R| is aflcyl or alkcnyU which may be interrupted by one or more 

-O groups; 

each Rj is independently H or Cmo aDcyl; 
each Y is independently -O- or -S(0)*4S 
d is 0 to 4; and 

20 each R present is independently selected from the group consisting of Q.io 

aDcyl, Ci-10 aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical ry acceptable salt thereof 

22. A compound or salt of claim 21 wherein R| is -(CH 2 )o-3-^bstituted phenyl. 

25 

23. Ac<nrirxmr^orsaltofclaim21 wherein Ra is H or aDcyL 

24. A compound or salt of claim 21 wherein is -aDcyV-O-aDcyL 



173 



WO 02/46189 



PCTAJS01/46581 



25. A compound of the formula (TV) 

NH 2 



if 




5 wherein; X is -CHRj-, -CHRa-alkyl-, or ^HR 3 -aIkciiyl-; 

Rio is selected from the group consisting of: 
-H; 
-alkyl; 

-alkenyi; and 
10 / -aiyl; 

Ra is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-alkenyi; 

15 -aiyl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
20 -alky 1-Y? alkenyi; and 

-alkyl or alkenyi substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
•halogen; 

25 -N(Rj)2; 

-CO-N(Rj)2; 
-CO-C M0 alkyl; 
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^O-O-Cuoalkyl; 

-N 3 ; 

-aiyl; 

-beteroaiyl; 

5 -hoterocyclyl; 

-CO-aryl; and 
-CO-heteroaryl; 
each Rj is independently H or Clio aDcyl; 
each Y is independendy -O- or - S(0)<w-; 
10 nis0to4;and 

each R present is independently selected from the group consisting of Cmo • 
aDcyl, Cwo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaccutically acceptable salt thereof. 

15 26. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 and a pharmaceutical!/ acceptable carrier. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a pharmaceutical!/ acceptable carrier. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 21 and a pharmaceuticaUy acceptable carrier. 

29. A method of inducing cytokine biosynthesis in an animal comprising administering 
25 a therapeutically effective amount of a compound or salt of claim 1 to the animal. 

30. The method of claim 29 wherein the cytokine is IFN-o. 

31. A method of inducing cytokine biosynthesis in an animal comprising administering 
30 a therapeutically effective amount of a compound or salt of claim 11 to the animal 

32. The method of claim 3 1 wherein the cytokine is IFN-cu 
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33. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

5 34. A method of treating a neoplastic disease in an ftptm^l comprising adniimstering & 
therapeutically effective amount of a compound or salt of claim 1 to the animal. 

35. A method of treating a viral disease in an animal comprising adrninistering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animal 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 1 to the animal. 

37. A method of inducing cytokine biosynthesis in an animal c ompr i sin g administering 
15 a theraputicaQy effective amount of a compound or salt of claim 21 to the animal. 

38. The method of claim 37 wherein the cytokine is IFN-ol 

39. A method of treating a viral disease in an animal comprising administering a 
20 therapeutically effective amount of a compound or salt of claim 2 1 to the animal. 

40. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 21 to the animal. 

25 41 . A compound of the formula (V): 




X-O-Rj 
(V) 
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wherein X is -CHR 3 -, -CHRj-alkyl-, or -CHR 3 -aIkcnyls 
Ri is selected from the group consisting of: 
-aryl; 
-aDcenyl; 

5 -lU-aryl; and 

-<CH2)i.i(r-€^-Rio; 
Ri is selected from the group consisting o£ 
-hydrogen; 
-alkyl; 

10 -alkenyl; 

'nuyl; 

-heteroaryl; 

-heterocycryl; 

-alkyl-Y-aHcyl; 
15 -alkyl-Y-alkenyl; 

-alkyl- Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 
-OH; 

20 -halogen; 

-CO-N(R3)i; 
-CO-Clio alkyl; 
-CO-OCmo alkyl; 
25 -N 3 ; 

-aryl; 

-heteroaryl; 

-heterocycryl; 

-CO-aryi; and 
30 -CO-hetcroaryl; 

R, is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 
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5 



42. 



10 



each R3 is independently H or Cm 0 alkyl; 

Rio is selected from the group consisting of H, alkyl, aUcenyl and aryl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof 

A compound of the formula (VT): 



X is -CHR3-, -CHRa-alkyl-, or ~CHR 3 -aIkonyls 
Rt is selected from the group consisting of: 

-aryi; 

-alkenyl; 
-R4-aiyl; and 
-<CH2)M<r<^-Rto; 
Rj is selected from the group consisting of 
-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyi; 

-heteroaryl; 

-heterocycfyl; 

-alkyl-Y-alkyl; 




(VI) 
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-alkyl-Y-alkenyi; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of. 

-OH; 

-halogen; 

-N(R 3 )2; 

-CO-N^; 

-COClio alkyl; 

-CO-OCmq aDcyl; 

-N 3 ; 

-aryl; 

-heteroaryl; 
-hetErocycryl; 
-CO-aryl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio ifl selected from the group consisting of H, alkyl, aDcenyl and aryl; 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, C\.\q alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaccuticalry acceptable salt thereof! 
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43. A compound of Ac formula (VIE): 

O 




(vn) 

5 wherein: X is -CHR3-, -CHR 3 -alkyI-, or-CHR 3 -aIkciiyl-; 

R t is selected from the group consisting of: 
-aiyl; 
-alkenyl; 
-Rr-aryl; and 

10 ^CHtfwo-OORw; • - V 

R4 is alky I or aikenyL, which may be interrupted by one or more 
-O- groups; ' 

each R3 is independently H or Cmo alkyl; 

Rit is selected from the group consisting of H, alkyl, alkenyl and aryl; 
15 n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifmoromethyl; 
ox a pharmaceatically acceptable salt thereof. 

20 44. A compound of the formula (VIE): 

N— (COOR 7 )2 




(vm) 
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wherein: X is -CHR 3 -, -CHR3-alkyl-, or -€HR 3 -alkenyl-; 
Ri is selected from the group consisting of: 
-aiyl; 

5 -aflcenyl; 

-Rr-aryl; and 

-(CHJmo-OC-R^ 
Ri is selected from the group consisting of: 

-hydrogen; 
10 -alkyl; 

-alkenyl; 

-aryl; 

-heteroaryl; 
-heterocycryl: 

15 • ' -alkyl-Y-dkyl; 

-alkyl-Y-fllketryl; 
-aikyl-Y-aryl; and 

- aBcyl or alkeriyl substituted by one or more substrtuents selected 
from die group consisting o£ 
20 -OH; 

-halogen; 

-N(R3)i; 

<:O-C Nl0 alkyl; 
25 -CO-O-d.,0 alkyl; 

-N 3 ; 
-aryl; 

-heteroaryl; 
-heterocycryl; 

30 -CO-aryl; and 

-CO-heteroaryl; 
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R4 is alkyl or alkenyl, which may he interrupted by one or more 
-O- groups; 

each R3 is independently H or C wo alkyl; 

Rio u selected from the group consisting of H, alkyl, alkenyl and aryl; 
5 each Y is independently -O- or -S(0)o-2-; 

n is 0 to 4; 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromethyl; and 
R 7 is terf-butyl or benzyl; 
10 or a phannaceutically acceptable salt thereof. 

45. A compound of the formula (EX) 




15 (IX) 

wherein: X is -CHR3-, -CHR 3 -*IkyI- t or -CHR 3 -aIkenyls 
Ri is selected from the group consisting of: 
-&ryl; 

20 -alkenyl; 

-R4-aryl; and 

-(CT2)wo-<>CH; 
R2 is selected from the group consisting of. 

-hydrogen; 
25 -alkyl; 

-alkenyl; 

-aryl; 
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-heteroaryl; 
-hetcrocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from die group consisting of: 

-OH; 

-halogen; 

-CO-N(R3)i; 

-COC M o alkyl; 

-CO-OCi-ioaHqd; 

-N 3 ; 

-aryl; 

-heteroaryl; 
-heterocyctyl; 
-CO-aiyl; and 
-CO-heteroaryl; 



R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; * 
each Y is independently -O- or -S(0)o-2-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a phflimaceuticaHy acceptable salt thereof. 
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